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PREFACE. 


Tue following pages have not been written with 
the view of interfering with any works of Anatomi- 
cal Demonstrations or Systemic Anatomy already 
in existence, but are intended to supplement such 
books. The student ought to study the “subject,” 
in the dissecting-room, and his books at home; and 
he ought never to be encouraged in the too common 
error of looking on his dissections as mere illustra- 
tions for the statements of the text-book. Yet it is 
necessary that he should be guided in his dissections, 
both that he may make them in such a manner as 
to display the anatomy to the greatest advantage, 
and that he may recognize the structures by the 
names by which they are known. To these two 
purposes of guidance these pages are exclusively 
‘devoted; and they differ from the directions which 
were published in the seventh edition of Quain’s 
Anatomy, by the far more complete carrying out of 
the second purpose, so as to render this a work 
totally distinct from that referred to. The author’s 
effort has been, by the omission of all description, 
to give to the student who seeks to learn, scalpel in 
hand, a fuller assistance in the practical difficulties 
which he is likely to meet with than could be 
afforded in a work devoted to description either in 
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the systemic form of arrangement or that of demon- 
strations. 

It is expected of the student that before coming 

to the dissecting-room he should glance over, each 
evening, a portion of work in this book, and consult 
his descriptive manual sufficiently to have an intel- 
ligent idea of what he is to exhibit on the subject 
next day. Taking with him this book to the dis- 
secting-room, he will with its aid cultivate his 
manipulative powers and his observation; and on 
his return home he will recur to his text-book, and 
find how far his own observations agree with those 
of more experienced men. He will find it also an 
invaluable habit, of more than mere anatomical 
advantage in after life, to devote a short time each 
day before he quits his dissection to taking written 
notes of what he sees before him. The extent to 
which this will relieve the strain on his memory 
in remembering details will more than repay the 
trouble. 

Naturally, the plan of this book is adverse to the 
evil but too prevalent habit of seeking to substitute 
for real knowledge of anatomy a mere appearance 
of knowledge; yet the author ventures to hope that 
even as an aid. in preparing for examinations it may 
not be useless, but will afford to the student who 
has carefully dissected the means of easily reviving 
before his mind the picture of the parts as he has 
seen them. 
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A DIRECTORY 


FOR THE 


DISSECTION OF THE HUMAN BODY. 


THE USE OF INSTRUMENTS. 


THE instruments with which the student of prac- 
- tical anatomy requires to provide himself are knives, 
forceps, scissors, hooks, a needle, and a small blow- 
pipe; all of which are usually collected in the cases 
sold for the use of dissectors. In addition, there 
are various instruments commonly provided in the 
dissecting-room ; and the principal of these are saws, 
bone-nippers, chisels, and mallets. 

The knives or scalpels may vary in length of 
blade from one and a half to two inches, measuring 
from the handle to the point. The form of ie 
- eutting edge should be rounded towards the ex- 
tremity,so as to form a curve. This curve is of the 
utmost use in dissection, especially in the removal of 
integuments and exposure of muscles; and in sharp- 
ening the scalpel care should be taken to preserve 
its form. A knife without any such rounding, with 
the cutting edge extending in a straight line’ to the 
point, is sometimes found in dissecting cases, and is 
used by some vivisectors; but to the practical ana- 
tomist it is of use for only one purpose, namely, for 
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following branches of nerves; and for this the only 
requisite is a sharp point, which every scalpel should 
have. 

Dissecting forceps should be sufficiently weak in 
the spring to be used for a length of time without 
wearying the fingers, and should taper gradually to 
the points. At the points it is unnecessary for them 
to be narrower than one-sixteenth an inch, as the 
smallest structure can be grasped and managed with 
facility with forceps of that breadth of point, pro- 
vided that the teeth or serrations where the points 
are in apposition are fine and fit into one another 
with perfect accuracy. Forceps need not be more 
than four and a half inches in length. 

The mode of handling the scalpel and forceps is 
-a matter of importance, on which the success and 
comfort of the dissector greatly depend. The 
forceps ought always to be held lightly between the 
forefinger and thumb, their upper part moving over 
the forefinger. Never, on any account, should this 
instrument be grasped in the palm of the hand like 
a fork, neither should it be used to lay hold of firm 
and bulky structures, which can be better held with 
the fingers. Small branches of nerves may be seized 
with it without harm, but neither muscles nor arte- 
ries should ever be so seized. These structures are 
seriously damaged by being pinched, and should, 
therefore, be left untouched, while the connective 
tissue around them is removed; or they may be 
lightly turned aside with the closed forceps, without 
being held between the teeth of the instrument. 

The scalpel .ought never to be held with the 
handle in the palm of the hand and the forefinger 
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on the back of the blade, like a bistoury, save only 
in making incisions. It is usually held like a pen 
between the forefinger and thumb, while the ex- 
tremity of the middle fingers furnishes a slight sup- 
port on which it may be turned so as to direct the 
cutting edge towards or away from the dissector at 
will. The management of the scalpel varies a little, 
according as it is used for the dissection of large 
muscles or vessels and nerves. In laying bare a 
large muscle, such as the superficial muscles of the 
back, buttock, breast and abdomen, it takes as little 
tine to make the dissection clean and display the 
structures properly as to bring the muscles into 
view in a less successful fashion, with the fascia left 
adherent in patches, and the cutaneous nerves de- 
stroyed. So far as the display of the muscular 
fibres is concerned, the following are the directions 
to be attended to:— 

1. Having raised a small portion of the fascia or 
integuments to be removed, grasp them firmly be- 
tween the fingers and thumb, and pull on them so 
as to make them tense. It will then be seen that at 
the bottom of the furrow between the muscle and 
opaque fascia there is a stretched film of semitrans- 
parent connective tissue, which must be all removed 
along with the fascia. 

2. Place, therefore, the point of the scalpel where 
the film and the muscle touch. Then keeping the 
point close to the muscle, direct the cutting edge, 
not exactly in the line of the furrow, but a little 
turned towards the fascia, and guiding the stroke 
with the eye in every part of its course, bring the 
scalpel with a long slow sweep along the furrow ; 
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when the film will be divided by the curved edge of 
the blade, and start back into the stretched fascia, 
and rapid progress will be made in denuding the 
muscle of every particle of its envelope. 

3. Attention has to be paid to the direction of 
the muscular fibres. The usual instruction is to 
dissect parallel to these. But this is a rule which 
admits of some exception. Muscles are dissected 
most easily when placed on the stretch, and it is not 
always convenient to obtain that advantage ; and if 
they be relaxed, and the dissection be conducted in 
the line of their fibres, it will often happen that the 
parallelism of the fibres will be interfered with, and 
the appearance of the dissection damaged. On this 
account it is often advisable to keep the furrow of 
dissection sufficiently oblique to the direction of the 
muscular fibres to admit of the fascia being pulled in 
that direction, the fibres thus being rendered tense 
and kept parallel at the spot under dissection. By 
paying attention to this rule, the muscles of the 
abdomen can always be made perfectly clean, with- 
out the preliminary of inflating the abdominal cavity, 
which is a rather clumsy and inelegant proceeding. 
Whatever the direction chosen in relation to the 
muscular fibres, care should be taken so to regulate 
the line of dissection that the margin of the undis- 
sected part shall not be allowed to take the form of 
a coneavity, which prevents the textures from being 
properly stretched. 

In dissecting bloodvessels it is still more impor- 
tant than in the dissection of muscles that while the 
point of the scalpel is brought near to the vessel, 
' so as to make it perfectly clean, the edge shall be 
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slightly turned away from it, so as to prevent injury 
to its walls. . 

In tracing nerves, rapid and effective work can 
often be done by laying hold of the branch to be 
followed, turning the back of the scalpel towards it, 
and placing the point close to it, then running the 
scalpel along its course, so as to divide the connec- 
tive tissue which binds it down. ? 

The flattened extremity of the handle of the 
scalpel is not without its purpose. It is useful in 
separating structures which are loosely adherent, 
and has the advantage that with it the dissectcr 
feels his way between structures without running 
the risk .of injuring them by cutting. It may be 
thus used in separating fasciee and laying bare their 
adhesions, in separating in a preliminary fashion the 
contents of large spaces like the axilla trom the sur- 
rounding walls, and in following out the planes of 
contact of muscles which are either in close associa- 
tion or happen to be more than usually soft. So 
also it is often invaluable to the surgeon in the ex- 
cision of tumors. 

Scissors should be held with the thumb and ring 
finger. The manipulations for which they are re- 
quired in the dissecting-room are few compared with 
those for which they are used in surgery and in 
making anatomical preparations. It may be noted 
that whatever opinions may be held as to the utility 
of being able to use instruments with the left hand, 
scissors in the left hand, if in the slightest degree 
loose or blunt, are always at a disadvantage, because 
the blades are so made that while the thumb of the 
right hand, when it pushes on its blade, presses it 

Dx 


18 THE USE OF INSTRUMENTS. 


against its fellow, the thumb of the left hand, if it 
be allowed to push, pushes its blade away from its 
fellow. 

Hooks and other retentive devices ought to be 
used as sparingly as possible. They can be avoided 
very much by attention to the position of the sub- 
ject, and by learning to keep parts aside by stretch- 
ing the little fingers of both hands. Hooks are 
always liable to tear; they keep the parts in an 
unnatural position, and prevent their being moved 
freely about. 

The saw and bone-nippers are instruments which 
it is most important that the student should learn 
in the dissecting-room to handle dexterously, since 
in surgery they are indispensable. Before using the 
saw, the bone should be laid perfectly bare by di- 
vision of the periosteum. A preliminary stroke 
backwards at the part to be divided should be made 
to help the saw to catch sufficiently, and the suc- 
ceeding sweeps should be long and light. On no 
account can a lateral movement be allowed for com- 
pleting the division; as such an action, however 
natural when a difficulty is experienced, is not only 
destructive to the instrument, but liable to leave a 
jagged fracture of the bone. In the use of bone- 
nippers, also, all wriggling or lateral movement 
must be avoided. The bone to be divided should 
be firmly grasped, and the section made entirely by 
pressing the handles together. The flat side of the 
blades should be always turned towards the por- 
tion of bone to be preserved, as on that side only 
ean it be secured, by proper use of the instrument, 
that the bones shall exhibit a direct cut unbroken — 
by splintering. 


THE ORDER OF DISSECTION, 


THE dissection of the body may be conveniently 
divided into five parts. These are—the upper limb, 
the lower limb, the head and neck, the thorax, and 
the abdomen. ‘Two dissectors may be set to work 
on each of the last three parts; while, in the case 
of the limbs, either one or two dissectors may be 
appointed to each, as may be necessary. If the sub- 
ject be a male, at least one day should be devoted to 
the dissection of the perinzeum before the other dis- 
sections are commenced, as the surgical anatomy of 
that region cannot be well appreciated after dissec- 
tion of the lower limbs, or in other than the lith- 
otomy position. 

After the dissection of the perineum in the case 
of a male, or immediately on being brought into the 
rooms in the case of a female, the subject should be 
laid on its face, for the dissection of the hinder part 
of the scalp and neck, the muscles and other struc- 
tures of the back, the spinal cord, the buttock, the 
back of the thigh, and the popliteal space. These 
dissections may usually be completed in four days, 
after which the subject may be turned. The upper 
limbs ought not to be removed from the body until 
not only the axilla has been fully dissected, but the 
dissectors of the neck have had an opportunity, in 
conjunction with the dissectors of the arms, to trace 
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the continuity of the structures which pass from one 
region into the other. This will usually be accom- 
plished within four days; and on the fifth day after 
turning the subject the dissectors of the thorax may 
commence. 

Although it is necessary to fix a stated time as a 
standard to regulate the turning of the body and the 
removal of the upper limbs, it will be found practi- 
eally that, when mutual good feeling and a common 
spirit of industry exist, students may beneficially ac- 
commodate one another as regards the periods for 
these proceedings. And in a school where such good 
feeling exists, it may be further mentioned, no stu- 
dent need ever be idle at the times when it unavoid- 
ably happens that he is unsupplied with a part, as, 
with a little tact, he can always be learning from the 
dissections of others, without incommoding the dis- 
sectors who are at work. 

It may be further noted, that it is essential to 
comfort that, when a part is allotted to two dissee- 
tors, their hours of attendance and period of study 
should sufficiently correspond. It is therefore desi- 
rable that, as far as possible, students should arrange 
among themselves with regard to partners. 


DISSECTION OF THE BACK AND UPPER 
LIMB. 


1, The Back,—The subject being placed on its 
face, with the chest and pelvis supported by means 
of blocks, let an incision be made from the seventh 
cervical spine down the middle line to the most pro- 
minent part of the sacrum, another from the acro- 
mion to the upper end of the mesial incision, and a 
third along the crest of the ilium to the sacrum. If _ 
the subject be fat, it will be found convenient to 
dissect the integument of the flap thus formed care- 
fully separate from all the subcutaneous tissue; but 
if the subject be lean, it is quite possible to make a 
thoroughly clean dissection of the muscles at once, 
and at the same time save all the cutaneous nerves. 

Extending from the dorsal spines to the spine of 
the scapula will be found the lower portion of the 
trapezius muscle, while in the remainder of the region 
marked out by the cutaneous incisions is the latissi- 
mus dorsi. In raising the fascia outwards from the 
middle line, the cutaneous branches of the posterior 
divisions of the spinal nerves will be detected as they 
emerge; and each, as it is found, may be followed 
through the fascia, or drawn out from it, while the 
dissection of the muscle is continued. Those from 
the six upper dorsal nerves appear near the mesial 
line, being derived from the inner branches of the 
posterior divisions ; the succeeding cutaneous nerves 
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in both dorsal and lumbar region are further out, 
being derived from the outer branches. The upper 
and lower borders of the latissimus dorsi muscle are 
to be made distinct from the subjacent parts; the 
origins from the ilium and lower ribs and from the 
inferior angle of the scapula being all dissected out. 
In the interval between the trapezius and latissimus 
dorsi are to be noted a portion of the rhomboideus 
major and a portion of the thoracic wall, varying in 
extent according to the position of the scapula. 

The trapezius muscle is to be divided by means 
of a vertical incision about an inch from the spines 
of the vertebree ; and, in association with the dissec- 
tors of the head and neck, this incision may be con- 
tinued through the cervical part of the muscle. On 
its deep surface are the superficial cervical artery and 
spinal accessory nerve, which are on no account to be 
damaged, even by a junior dissector, but to be pre- 
served, so as to have their continuity from above dis- 
played by the dissectors of the head and neck. The 
rhomboideus major and minor muscles are to be freed 
from fascia, care being taken not to injure their nerve, 
as it passes beneath their upper border; and when 
those muscles have been divided by a vertical incision 
near their vertebral extremity, this nerve (a branch 
from the fifth cervical), together with the posterior 
scapular artery, may be seen in its continuity by 
the dissectors of the head and neck and upper limb 
together. The peculiar tendinous attachment of the 
rhomboideus major to the scapula is to be exhibited 
from the deep side. On the upper border of the 
scapula the insertions of the levator anguli scapule 
and omo-hyoid may be exhibited. 
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The latissimus dorsi is to be divided by an incis- 
ion beginning at its upper border, two inches from 
the mesial line, and curving downwards and out- 
wards to the outer border an inch below the last rib. 
Let the inner part be then raised, so as to exhibit the 
connection with the /umbar aponeurosis and the origin 
from the crest of the ilium; and in raising the outer 
part, let the costal slips of origin be brought into 
full view, as well as their interdigitation with the 
external oblique muscle of the abdomen. Also dissect 
out the posterior border of the external oblique 
muscle between the last rib and the ilium, and the 
small portion of the internal oblique left uncovered by 
the external; and note the continuity of the lumbar 
aponeurosis with that on which the internal oblique 
muscle is seen resting, namely, the posterior apo- 
neurosis of the transversalis abdominis muscle; but 
leave all these structures undivided. The division 
of the rhomboidei and latissimus dorsi permits the 
scapula to be sufficiently drawn away from the tho- 
racic parietes to bring into view the deep surface of 
the serratus magnus ; and the lower margin of that 
muscle can be studied, as well as the relation of its 
superior margin to the levator anguli scapule, a mus- 
cle with which, in some animals, it is quite continu- 
ous. 

There is now laid bare an aponeurosis which covers 
in the deep muscles of the back, and is called the 
vertebral aponeurosis in the dorsal part of its extent, 
and more frequently the /wmbar in its lower part. 
Along with this aponeurosis, passing outwards to 
the upper and lower ribs respectively, are the serratus 
posticus superior and inferior muscles. These are to 
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be defined and studied, and, together with the ver- 
tebral aponeurosis, are then to be divided, when the 
erector spine muscle will be brought into view. Be- 
fore beginning the examination of the erector spine, 
it is well that the splenius, a fleshy muscle of the 
neck, extending upwards and outwards from the 
middle line to the skull and upper cervical transverse 
processes, should be divided near its mesial attach- 
ment, # it has not been already divided by the dis- 
sectors of the head and neck, as it ought to be. The 

complexus, the large muscle ascending to the skull 
beneath the splenius, will thus be laid bare, and, 
between the splenius and complexus, to the outer 


side of the latter, a small muscle, the trachelo-mastoid, © 


which is the uppermost prolongation of the erector 
spinee. 

The erector spine consists of an outer and an inner 
column, and these will be easily separated, one from 
the other, with the aid of the vessels and nerves 
lying between them, especially the external branches 
of the posterior divisions of the dorsal nerves, with 
the accompanying branches of the intercostal arte- 

ries and tributaries of intercostal veins. The outer 
- column being raised, and its fasciculi and tendons 
carefully dissected, the fibres of its lower part, the 
ilio-costalis (or sacro-lumbalis) will be seen to be in- 
serted into the lower ribs; while new fibres, consti- 
tuting the musculus accessorius arise from the lower, 
and are inserted into the upper ribs; and a second 
continuation, the cervicalis ascendens, arising from 
the upper ribs, ascends into the neck. The inner 
column of the erector spins: cannot be dissected out 
until its inner border is freed by a somewhat artifi- 
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cial separation of the spinalis dorsi, or the tendinous 
and muscular fibres arising from lower dorsal and 
inserted into upper dorsal spines; also some ten- 
dinous fibres of connection with the lower part of 
the subjacent semispinalis usually require division. 
Then the longissimus dorsi, constituting the main 
part of the inner column of the erector spine, is to 
have its insertions, as far as possible, individually 
dissected out, so as to show that they consist of an 
outer series of muscular slips attached to ribs and 
lumbar transverse processes, and an inner series, 
more tendinous, attached to dorsal transverse and 
lumbar accessory processes. At the upper part, this 
muscle will be found prolonged into the neck by 
the transversalis colli, lying close to the border of 
the splenius ; while the transversalis colli is in turn 
prolonged to the skull by the trachelo-mastoid muscle 
already mentioned. The complexus muscle is to be 
divided, if this has not already been done by the 
dissectors of the head and neck. The semispinalis 
muscle, usually divided into semispinalis dorsi and 
semispinalis colli, will then be seen with fibres di- 
rected upwards and inwards over several vertebree, 
extending from below the middle of the back up to 
the axis. Below the lower margin of the semispi- 
nalis, which is masked by flat tendons, part of the 
multifidus spine is visible,a muscle whose fibres like- 
wise pass upwards and inwards, but are much shorter, 
while the muscle as a whole is greatly longer. To 
show the lower part of the multifidus spine, the 
aponeurotie origins of the longissimus dorsi from 
the lumbar spines and sacrum must be divided, 
which will likewise permit a more complete dissec- 
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tion being made cf the lowest insertions of that 
muscle; and to show the upper part of the multi- 
fidus spine, ascending as high as the axis, the semi- 
spinalis must be divided in its whole extent. The 
deepest fibres of the multifidus spine, extending 
between contiguous vertebre, are called rotatores 
spine, and can be seen by cutting down through the 
- more superficial fibres. After the study of these, the 
levatores costarum, small muscles extending outwards 
and downwards from the extremities of the dorsal 
transverse processes, and connected with the fibres 
of the external intercostal muscles, claim attention. 
In series with the levatores costarum, in the lumbar 
region, are the external intertransverse muscles, be- — 
tween succeeding transverse processes; while a set 
of internal intertransverse muscles will be found pass- 
ing from accessory to mammillary processes. Typi- 
eal intertransversales muscles, and also interspinales 
will be found in the neck. 

2. The Spinal Cord.—Senior dissectors may now 
proceed to exhibit the spinal cord by opening the 
spinal canal. The lamine of the vertebre are to be 
denuded of muscle; the head is to be allowed to 
hang over the end of the table, and the concavity 
of the lumbar part of the vertebral column is to be 
straightened as much as possible, by means of blocks 
under the abdomen. The lamine of the lumbar and 
dorsal region are then to be divided partially with 
the saw, care being taken to direct the saw some- 
what inwards, and not to divide the transverse pro- 
cesses instead of opening into the spinal canal. The 
saw-cuts ought to be continued so as to meet near the 
lower end of the sacrum; the divided portion of the 
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sacrum should be raised with the chisel, and the 
series of laminze removed from below upwards in a 
continuous chain united by the ligamenta subflava, 
by completing their division with the bone-nippers. 
The sheath of dura mater, with its prolongations 
round the nerves, can now be cleared with the han- 
dle of the scalpel, and in some instances (most con- 
veniently in the lower dorsal region) the nerves may 
be traced out to show their bifurcation into ante- 
rior and posterior divisions. The dura mater is to 
be carefully opened by slitting it down the middle ; 
and then will be seen the origins of the spinal nerves 
in pairs by anterior and posterior roots, the liga- 
menta denticulata binding the cord to the dura mater 
in the spaces between the successive nerves, and the 
delicate arachnoid membrane surrounding the spinal 
cord. The loose transparent sheath which the arach- 
noid forms round the cauda equina, or collected bun- 
dle of lumbar and sacral nerves, can be exhibited 
advantageously with the aid of the blowpipe, or by 
introducing the handle of the scalpel beneath it ; 
and when it has been laid open, the cord is seen 
closely invested with its vascular sheath, the pia 
mater, and terminating in the filum terminale, a sil- 
very thread which will be found among the trunks 
of the cauda equina, and is to be followed to its 
attachment. 

The whole sheath of the dura mater, with its 
contents, may afterwards be removed from the body 
and spread out on a table for further examination. 
Lastly, if the subject be quite fresh, sections may 
be made through the cord at different levels; or, if 
the subject has been long preserved in salt, an inter- 
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esting result may be obtained by running water on 
the cut upper end of the cord, and thus removing 
its proper texture, while the pia. mater will be left 
empty, but with the firm roots of the nerves at- 
tached to it in series in front and behind. Within 
the spinal canal the rich plexus of veins should be 
noted. 

3. The Pectoral Region and Axilla.—The 
subject having been turned on its back, and the 
shoulders supported by a block, so as to throw the 
chest forwards, a mesial incision is to be made along 
the sternum; from the upper end of this another is 
to be carried to the outer end of the clavicle, and 
thence along the arm to the fold of the axilla; while 
a third is to be directed outwards from the lower 
end of the sternum, as far as the border of the latis- 
simus dorsi. 

If the subject be a female, a circular incision with 
a radius of an inch is to be described round the 
mammilla, so as to leave that part intact when the 
rest of the integument is raised. The extent of the 
mamma is to be exhibited by removal of the sur- 
rounding adipose tissue; and on raising the circular 
portion of integument till it is left attached only at 
the extremity of the nipple, the galactophorous ducts, 
each with its ampulla, or dilatation, beneath the 
cutaneous areola, will be seen; and in young adults 
they may be traced inwards, and their orifices may 


be displayed by passing bristles through them. On - 


subsequent removal of the fascia from the pectoralis 
major muscle beneath, the important connections of 
the mamma with it will be seen; and, lastly, a ver- 
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tical incision should be made through the gland in 
such a manner as to bisect the nipple. 

Beneath the subcutaneous fascia are the pectoralis 
major ruscle and the forepart of the deltoid, the 
pectoralis extending from the chest and inner erid 
of the clavicle, and the deltoid from the outer part 
of the clavicle and from the shoulder, while between 
the two is the cephalic vein. In removing the fascia 
from these muscles, the following cutaneous nerves 
may be preserved: the anterior cutaneous branches of 
the six upper intercostal nerves emerging with cor- 
responding branches of bloodvessels from the fore- 
part of the intercostal spaces, the descending cutane- 
ous branches of the cervical plexus crossing over the 
elavicle, and the anterior twigs of the lateral cuta- 
neous branches of the third and succeeding intercostal 
nerves, turning inwards over the axillary border of 
the great pectoral muscle. The lower part of the 
fibres of the platysma myoides, the cutaneous muscle 
of the neck, will also be seen crossing the clavicle. 

After the pectoralis major muscle has been thor- 
oughly exposed, its clavicular attachment should 
be divided, and the divided portion of the muscle 
should be reflected, care being taken of the cephalic 
vein as it dips down to join the axillary, and of the 
external anterior thoracic nerve which comes forwards 
on the upper side of the axillary artery to supply 
the muscle. On removal of some adipose tissue, the 
subeclavicular space will now be seen, bounded ex- 
ternally by the upper part of the pectoralis minor, 
and in it the costo-coracoid membrane attached to the 
clavicle above and continuous below with the sheath 
of the axillary vessels; also the superior thoracic and 
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acromio-thoracic arteries, with the humeral branch of 
the latter lying along the axillary vein. The sheath 
is to be divided, and the azillury vessels brought into 
view; also the costo-coracoid membrane is to be re- 
moved to expose the subclavius muscle. 

The axillary space is now to be dissected from 
below, the sternal part of the great pectoral muscle 
remaining intact. To enable the arm to be extended 
at right angles to the trunk, a board may be slipped 
beneath the shoulder. With a view to the study of 
the connections of the axillary fascia, the integument 
should be removed separately: the fascia of the pec- 
toralis major should then be reflected from the border 
and deepsurface of that muscle till its continuity with 
the investment of the pectoralis minor is seen; then 
the fascia concealing the latissimus dorsi should be 
divided and traced forwards till the continuity of the 
axillary fascia with the pectoral fascia, the axillary 
sheath of the vessels and the aponeurosis of the arm 
is seen. The adipose and other contents of the space 
are to be separated with the help of the handle of 
the scalpel as much as possible from the walls of the 
axilla. At this stage must be dissected the intercosto- 
humeral nerve, which is the lateral cutaneous branch 
of the second intercostal, and crosses the axilla, piere- 
ing its fascia, to be distributed on the inner and back 
part of the arm. Also, at this time, the lateral cuta- 
neous offsets of the succeeding intercostal nerves may 
be exhibited as they pierce the serratus magnus and 
divide into an anterior and a posterior branch. The 
lymphatic glands of the axilla should now be cleared 
from the tissue in which they are imbedded, and the 
remaining adipose tissue and fascia within reach 
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should be removed. The long thoracic artery will be 
seen towards the front of the space, and the sub- 
scapular artery at the back (sometimes sending a 
branch forwards on the thoracic wall); while, in the 
deep part of the middle of the space, distributed to 
the glands, is the alar thoracic. The long subscapular 
nerve lying close to the subscapular artery passes 
down to supply the latissimus dorsi; and the so- 
called external respiratory nerve of Bell (from the fifth 


- and sixth cervical trunks) descends from the neck, 


behind the great vessels and nerves, on the surface 
of the serratus magnus, to which it is distributed. 
These structures being exhibited and preserved, let 
the axillary vessels and brachial plexus of nerves where 
they emerge from the axilla be brought thoroughly 
into view; and also the origins of the anterior and 
posterior circumflex arteries given off immediately 
below the subscapular. 

The remainder of the pectoralis major is to be 
divided about three inches from its insertion, and as 
the pectoralis minor is brought into view, some twigs 
of the internal anterior thoracic nerve may be seen 
piercing it and passing on to the pectoralis major. 
There are likewise laid bare by the reflection of the 
pectoralis major the origin of the coraco-brachialis 
muscle and short head of the biceps together from the 
coracoid process, and further out, in the bicipital 
groove of the humerus, the round tendon of the long 
head of the biceps. The pectoralis minor having 
been cleaned and studied is to be divided, and the 
internal anterior thoracic nerve is to be found enter- 
ing its deep surface, and is to be traced back to its 
emergence on the under side of the axillary artery. 
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The whole course of the axillary vessels can now be 
cleared, and their relations to the trunks of the 
brachial plexus, above, underneath and beyond the 
pectoralis minor, studied. The whole of the axillary 
branches of artery already individually mentioned 
can be seen in series, and the three great cords of the 
brachial plexus giving off their branches as follows: 
the external cord (outside the vessels) giving off the 
musculo-cutaneous, the external anterior thoracic and 
the outer head of the median; the inner cord (inside 
the vessels) giving off the inner head of the median 
nerve, the ulnar, the internal cutaneous, the nerve of 
Wrisberg, and the internal anterior thoracic; the 
posterior cord (behind the vessels) giving off the 
musculo-spiral, three subscapular, and the circum- 
flex. The long subscapular nerve has already been 
dissected out, the second is now seen passing to the 
subscapular muscle and the teres major, while the 
short subscapular, situated deeper in the axilla, ends 
altogether in the subscapular muscle. 

On the fourth day, after the turning of the sub- 
ject, the sterno-clavicular articulation can be studied 
by dissecting out the inter-clavicular and costo-clavi- 
cular ligaments, and dividing the anterior ligament 
sufficiently to expose the interior of the joint and the 
inter-articular fibro-cartilage, then moving the limb 
so as to exhibit the actions of the articulation, while 
the posterior ligament, which is closely connected 
with the costo-coracoid, remains untouched. The 
clavicle may then be sawn across, or, in the event 
of the dissection of the neck being sufficiently ad- 
vanced, and it being deemed advisable, it may be 
-disarticulated from the sternum. The continuity of 
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all vessels and nerves passing from the neck to the 
limb, including the supra-scapular artery and nerve, 
is now to be studied, and they are then to be divided, 
and the serratus magnus is to be brought more fully 
into view by pulling the limb outwards from the 
body. The three parts of this muscle, with the direc- 
tions of their fibres, can then be studied, and the 
separation of the limb from the body may be com- 
pleted by dividing the serratus magnus, levator 
anguli seapule, and omo-hyoid muscles. 

4, The Scapular Region and Shoulder.—The 
scapular attachments of all the muscles which have 
been divided in separating the limb from the body 
should be carefully dissected out and trimmed, if 
this have not been fully done at an earlier stage. So 
also the dissection of the axillary vessels and axillary 
part of the brachial plexus should be completed, and 
the short subscapular nerve, ending in the subscapularis 
muscle, will probably be brought into view for the 
first time, and the subscapularis muscle should be 
cleaned. The insertion of the pectoralis major 
should be carefully dissected, so as to display the 
manner in which the lower fibres of the muscle turn 
in under the upper part, and the tendon is folded, so 
as to form a hem to the anterior border of the axilla. 
The latissimus dorsi should likewise be traced up to 
its insertion; the bursa between its tendon and that 
of the teres major should be exhibited, and the teres 
major should be cleaned, and the relation between 
those two muscles studied. A block should now be 
placed under the axillary border of the scapula; the 
integuments should be dissécted from the great 
muscle of the shoulder, the deltoid muscle, care being 
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taken of the cutaneous branches of the circumflex 
nerve curving round its hinder border; and the 
manner in which the aponeurosis covering the infra- 
spinatus muscle splits at the posterior border of the 
deltoid, so as to pass partly on to its surface and 
partly beneath it, should be noted. When the del- 
toid muscle has been properly studied, so far as it 
can be seen on its outer aspect, it should be divided 
near its origin; the large bursa beneath it, extend- 
ing between the acromion and the shoulder-joint, 
should be inspected, and the posterior circumflex 
artery and the circumflex nerve should be displayed 
on the deep surface of the deltoid, and the extent of 
the insertion of the muscle made distinct. At this 
stage also the attachment of the long head of the 
triceps muscle of the arm into the axillary border of 
the scapula should be fully displayed, and the man- 
ner should be noticed in which it subdivides the in- 
terval between the scapula and teres major, leaving 
a quadrangular space above, through which the cir- 
cumflex nerve and posterior circumflex artery pass 
backwards, and a triangular space below, through 
which the dorsal branch of the subscapular artery 
takes its course. The investing aponeurosis is to be 
removed from the infraspinatus muscle, and that 
muscle is to be distinguished from the teres minor, 
which lies on its axillary border. The nerve to the 
teres minor is to be traced from the circumflex, and 
its little gangliform swelling noted; and then ‘the 
teres major and minor muscles may be studied to- 
gether, so as to show their antagonistic actions in 
rotating the humerus when elevated. The supraspi- 
natus muscle, occupying the fossa supraspinata, is to 
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be dissected out in its course beneath the acromion, 
which, however, does not interfere with its exposure. 
It is then to be raised from its origin, and the supra- 
scapular nerve and artery are to be followed beneath 
it, as, after supplying it, they pass behind the neck 
of the scapula into the infraspinatus muscle. The 
infraspinatus is to be likewise raised, and the dorsal 
branch of the subscapular artery followed. 

5. Subcutaneous Structures of Arm and Fore- 
arm, Asa general rule, it is advisable to make a 
longitudinal incision down the front of the limb, and 
to remove the integument at once as far as the wrist, 
so as to get a continuous view of the subcutaneous 
veins and nerves throughout this region; but some- 
times the imperfect preservation of the part, or other 
reasons, may suggest the expediency of leaving the 
forearm untouched until after the brachial dissection 
is completed. When the skin as far as the wrist 
has been reflected, it will be well to trace the inter- 
costo-humeral nerve to its distribution, if this be not 
already done; then to follow the nerve of Wrisberg 
(lesser internal cutaneous) from its origin from the in- 
ternal brachial cord to its termination between the 
olecranon and inner condyle of the humerus; also to 
trace the internal-cutaneous branch of the musculo- 
spiral nerve from its origin near the axilla to its dis- 
tribution on the inner side of the arm. 

The subcutaneous fat should then be removed with 
care in a direction from above downwards, so that the 
other cutaneous nerves may be detected and preserved 
as they escape from the aponeurosis of the limb. On 
the inner side of the arm, about the middle, the 
internal cutaneous nerve pierces the aponeurosis, as a 
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single trunk or after division into its two branches, 
anterior and posterior. On the outer side, in the line 
of the external intermuscular septum, appear the two. 
external cutaneous branches of the musculo-spiral nerve. 
In front, at the bend of the elbow, the musculo-cuta- 
neous or external cutaneous nerve appears; at the back, 
over the olecranon, is a synovial bursa which some- 
times becomes inflamed ; and on the inner side there 
is usually a small lymphatic gland. In the forearm, 
on the outer side, in front, will be found the distri- 
bution of the anterior branch of the musculo-cutaneous, 
and in the upper part the terminal twigs of the upper 
external cutaneous branch of the musculo-spiral nerve, 
while, behind, the posterior branch of the musculo- 
cutaneous extends as far as the wrist, reinforced by 
the inferior external cutaneous branch of the musculo- 
spiral. On the inner side, the internal cutaneous will 
be followed to the wrist, its anterior branch in front, 
and its posterior branch on the dorsal aspect, the an- 
terior branch sometimes joined by a small branch 
from the ulnar. Near the wrist, the dorsal branch of 
the ulnar nerve, for the inner fingers, will be found 
emerging from the aponeurosis on the inner side, and 
the radial nerve destined for the outer fingers, emerg- 
~ing on the outer side; while in front care must be 
taken not to injure the palmar branch of the median 
nerve, just above the annular ligament. The cuta- 
neous veins of the arm and forearm must also be 
carefully studied. Those on the outer and inner 
sides of the forearm, into which the veins from the 
dorsal surface pour their contents, are collected near 
the bend of the elbow into a radial and an ulnar 
vein, while in front there ascends another smaller 
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trunk, the median, which below the bend of the elbow 
will be found very constantly joined by a deep median 
branch, and immediately thereafter divides into me- 
dian-cephalic and median-basilic, which, joining the 
radial and ulnar respectively, form the cephalic and 
basilie veins ascending on the outer and inner side of 
the arm. 

6. Brachial Region.—The aponeurosis having 
been removed from the front of the arm, the biceps 
muscle extending from scapula to forearm may be 
first dissected out. On its inner side above will be 
found the coraco-brachialis descending with the short 
head of the biceps from the coracoid process, and 
pierced by the musculo-cutaneous nerve. This may 
be at once followed down, and its muscular branches 
may be exhibited; namely, that to the coraco-bra- 
chialis, given off as it pierces it, and branches to the 
biceps and brachialis anticus as it passes down be- 
tween them to become superficial on the outer side 
of the former. The aponeurotic part of the insertion 
(semilunar fascia) of the biceps, extending inwards 
between the brachial artery and median-basilic vein, 
and important in connection with venesection, is to 
be noted. The brachial artery with the median nerve 
in front of it, and with its vene comites joined by the 
basilic, and ending in the axillary vein may now be 
dissected out. At its commencement will be seen 
the superior profunda branch, accompanying the 
musculo-spiral nerve as it passes backwards into the 
musculo-spiral groove;'a little lower down is the 
inferior profunda branch accompanying the ulnar 
nerve down to the interval between the olecranon and 
inner condyle of the humerus, where both become 
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concealed by the flexor carpi ulnaris muscle; and a 
little above the elbow the anastomotic branch will be 
seen extending inwards on the brachialis anticus. 
Also various muscular twigs are to be noted, and the 
nutrient branch, entering the humerus near the level 
of the insertion of the coraco-brachialis.! The apo- 
neurosis is to be removed from the back of the arm, 
and the single muscle occupying that region, the 
triceps extensor brachialis, is to be dissected. Its long 
and its outer head of origin are to be raised from 
the musculo-spiral groove by the separation of their 
fibres from those continuous with the inner or short 
head, and a good dissector can manage this without 
division of the muscle, so as to lay bare the whole 
course of the musculo-spiral groove, and show the 
complete distinctness of the outer and long heads 
from the deep part of the muscle. If the aponeurosis 
be now removed from a small portion of the back 


!' The artery of the upper limb is so subject to variations that 
it is right to attract the dissector’s attention to those which he is 
most liable to meet with. ‘The median nerve may be behind the 
vessel, and the subscapular, the two circumflex, and the two pro- 
funda arteries may all arise together from a common trunk. Fre- 
quently the brachial artery divides at a high level (or the division 
may even take place in the axilla); and the artery prematurely 
separated may be the radial, or the usually situated trunk may 
furnish the radial and the interosseous of the forearm, while the 
abnormal high branch is termed ulnar ; or lastly, the interosseous 
alone may be given off high. Also a vas aberrans may arise 
above from the otherwise normal trunk and join one of the arteries 
of the forearm below. The explanation of high division is to be 
found in the fact (observed by the writer) that vasa aberrantia 
exist in the young foetus. When the normal trunk is obstructed, 
a vas aberrans expands; but the subject requires further investi- 
gation. 
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of the forearm, between the olecranon and external 
condyle of the humerus, the anconeus muscle will be 
laid bare, and its continuity with the horizontal 
lowest fibres of the triceps demonstrated. Its nerve, 
given off from the musculo-spiral high up in the 
musculo-spiral groove, should also be traced down 
to it through the deep fibres of the triceps. The 
musculo-spiral nerve should then be traced forwards 
through the external intermuscular septum, and fol- 
lowed down between the brachialis anticus in- 
ternally and the origins of the supinator longus and 
extensor carpi radialis longior muscles on its outer 
side ; its branches to these two muscles and its twig 
to the brachialis anticus beneath the biceps should be 
made out; and it may be at once traced down to its 
division on the upper part of the radius into radial 
nerve, continuing downwards to become cutaneous, 
and the posterior interosseows which is seen piercing 
the supinator brevis muscle to reach the back of the 
forearm. The remainder of the space in front of the 
elbow, bounded inferiorly and internally by the pro- 
nator radii teres, should next be brought fully into 
view, with the median nerve passing down through 
it internal to the bifurcation of the brachial artery, 
the ulnar artery crossing beneath it and separated 
from it below by the deep head of origin of the pro- 
nator teres, and the radial artery inclining outwards 
towards the radial nerve. 

7. Front of the Forearm.—On removal of the 
aponeurosis of the limb from this region there comes 
into view on the outside the remainder of the sw- 
pinator longus muscle with the radial nerve and 
artery internal to it, the artery giving off above, 
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under cover of the muscle, the radial .recurrent, 
which anastomoses with the superior profunda, and, 
at the wrist, the superficial volar to the hand and a 
small anterior carpal branch. Also, occupying the 
rest of the forearm, is seen a group of five super- 
ficial flexor muscles descending from the internal 
condyle of the humerus. Of these the outermost is 
the pronator radii teres, previously brought partially 
into view: its insertion on the outer side of the 
radius, as well as the deep ulnar head of origin 
which separates the median nerve from the ulnar 
artery beneath it, can now be fully studied. In- 
ternal to this muscle are found in series from with- 
out inwards, the flexor carpi radialis, the palmaris 
longus (which, however, is often absent), the flexor 
sublimis digitorum, and the flexor carpi ulnaris. Of 
these the flexor sublimis is the largest, and it will be 
seen to have an additional origin from the radius, 
along by the lower border of the pronator teres: 
also the disposition of its four tendons where they 
pass beneath the anterior annular ligament at the 
wrist demands attention. On raising this muscle 
for its complete dissection, without dividing it, there 
may be obtained a’ complete view of the median 
nerve from the elbow to the wrist, giving branches 
to the superficial flexors, with the exception of the 
flexor carpi ulnaris; and also in the upper part of 
the forearm the origin of its deep branch, the an- 
terior interosseous, will be seen. The course of the 
ulnar artery will now also be completely exhibited ; 
giving off at the upper part the anterior and posterior 
ulnar recurrent, passing respectively in front of and 
behind the inner condyle of the humerus to ana- 
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stomose with the anastomotic and inferior profunda, 
and also the interosseous artery, dividing into an- 
terior and posterior interosseous, the latter piercing 
between the bones to the back of the forearm. At 
the wrist will be seen the origins of the anferior and 
posterior carpal branches of the ulnar artery. In 
contact with the artery on its inner side in the lower 
half of the forearm is the ulnar nerve, and this is to 
be traced up to the part already exposed behind 
the inner condyle of the humerus; and its branches 
to the flexor carpi ulnaris and inner half of the 
flexor profundus digitorum should be seen. 

The deep muscles can now be displayed without 
division of the superficial group, or by dividing, at 
most, the radial origin of the flexor sublimis digi- 
torum. Two of them are fongitudinal, namely, the 
flexor longus pollicis to the outside, and the flexor pro- 
fundus digitorum more internally; and on turning 
these aside, one from the other, there will be seen in 
the lower part of the forearm the remaining deep 
muscle, the pronator quadratus, with its fibres placed 
transversely. Descending to the pronator quadratus, 
on the interosseous membrane, can be seen the an- 
terior interosseous nerve and artery, whose origins 
have been already noted. 

8. The Front of the Hand.—An incision may 
be made down the centre of the palm and crossed 
by another at the roots of the fingers, and the fingers 
and thumb may be laid open by means of an incision 
down the middle of each. The palmar fascia is then 
to be exposed, and the firmness with which the skin 
is bound down to it will be noted. The central or 
principal part will be seen to expand towards the 
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fingers; and at the further end transverse fibres 
will be observed binding its slips together. A 
thinner part will be found dying away on each side 
over the region of the thumb and little finger; and 
also on the inner side of the hand. Care must be 
taken to preserve the transverse fibres of the palmaris 
brevis muscle, extending inwards from the palmar 
fascia to the skin. Continuing the dissection down 
to the fingers, a view will be obtained of the sheaths 
of the flexor tendons, consisting of almost cartila- 
ginously strong transverse fibres opposite the first 
and second phalanges, and of little more than some 
delicate crucial bands over the joints. Also the 
anterior digital nerves and arteries running down the 
sides of the fingers, after escaping from underneath 
the palmar fascia, may be at once dissected out; and 
note should be taken of the Pacinian bodies coming 
off like minute bunches of grapes from the nerves, 
and usually capable of being easily distinguished 
from the fat in which they are embedded. 

On reflection of the palmar aponeurosis the super- 
Jicial palmar.arch of artery and the median and ulnar 
nerves will be laid bare. The superficial palmar 
arch will be found to be continuous with the ulnar 
artery, and to be completed by anastomosis with the 
superficial volar branch of the radial, and to give 
off at its commencement a deep branch, which sinks 
down between the muscles of the little finger, and 
afterwards the digital branches for the three inner 
fingers and ulnar side of the forefinger; while the 
thumb and radial side of the forefinger are supplied 
from the radial artery. Both median and ulnar 
nerves will be seen giving off muscular branches 
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soon after entering the palm; and care must be 
taken not to divide these before following the nerves 
to the digits. The little finger and inner side of 
the ring finger are supplied by the ulnar nerve, and 
the rest by the median. It may be here shortly 
stated that the muscular branches of the median 
nerve supply the two outer lumbricales muscles and 
the short muscles of the thumb, with the exception 
of the adductor and inner head of the flexor brevis ; 
while the ulnar nerve supplies branches to the 
muscles of the little finger, and sends down a deep 
branch along with the deep branch of the ulnar 
artery, to supply the two inner lumbricales, the 
interossei, the adductor pollicis, and the inner half 
of the flexor brevis pollicis. 

The anterior annular ligament of the wrist should 
now be examined and divided; the bursze lubricating 
the tendons beneath it should be observed, and the 
tendons should be separated and followed to their 
insertions. The flexor carpi radialis will be traced 
into a special fibrous compartment, and on to its 
insertion into the second metacarpal bone. In 
raising the common flexors, the origins of the /um- 
bricales from the flexor profundus will be brought 
into view, and their nerves must at this stage be 
traced into them; but their insertions cannot be 
fully seen till the extensor digitorum is dissected. 
The sheaths on the fingers are to be cut open, and 
the deposition of the tendons, with the slender 
vincula accessoria attached to their deep surface, is 
to be seen, as well as the extent of their thece up 
into the palm. : 

The short muscles of the thumb and little finger 
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must next be examined. The abductor pollicis is 
recognized by its parallel fibres and free edges as it 
passes down to the outer side of the first phalanx. 
The opponens pollicis is distinguished from the flexor 
brevis, which covers it, by its fibres being inserted 
into the metacarpal bone along its length; while, on 
the inner side of the flexor brevis, the adductor polli- 
cis is sufficiently distinct, as it comes from the third 
metacarpal bone; and behind it is seen the abductor 
indicis or first dorsal interosseous muscle. The abduc- 
tor and flexor minimi digiti are separated by the deep 
branches of the ulnar nerve and artery, and the 
opponens minimi digiti is distinguished by being in- 
serted into the length of the metacarpal bone. These 
muscles having been seen, the deep branches of artery 
and nerve referred to are to be followed, and the 
artery will be a guide to the deep palmar arch (from 
the radial), which it completes. The recurrent, supe- 
rior perforating and palmar interosseous branches of 
the deep palmar arch are to be dissected, as also the 
princeps pollicis and radial branch of the index finger 
given off from the radial artery as it enters the 
hand. 

9. The Back of the Forearm and Hand.—The 
remaining integuments being removed, the super- 
ficial veins and the distribution of the radial and 
ulnar nerves on the back of the hand will be followed 
out; the radial supplying two fingers and a half 
completely, and the ulnar supplying the little finger 
and ulnar side of the ring finger, while the adjacent 
sides of the middle and ring fingers are usually sup- 
plied by a trunk formed partly from both nerves. 
The aponeurosis is to be afterwards removed from 
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the back of the forearm, care being taken to preserve 
at the back of the wrist.a thickened portion, the 
posterior annular ligament, which is fastened to the 
lower ends of the radius and ulna by septa, which 
form a series of compartments, through which the 
extensor tendons pass. A series of seven muscles 
will be observed to radiate from the outer condyle of 
the humerus, the outermost of which is the supinator 
longus, already dissected; while internal to it, in 
series from without inwards, lie the extensores carpi 
radiales longior et brevior, the extensor communis digi- 
torum, the extensor minimi digiti, the extensor carpi 
ulnaris, and, on the inner and upper border of this, 
the anconeus, already dissected. The extensor minimi 
digiti will be distinguished by its passing through 
a separate compartment of the annular ligament, 
between the radius and ulna. On the back of the 
hand the processes given off from the tendon of the 
ring finger to the tendons of the middle and little 
finger will be observed, as also the thin transverse 
aponeurotic band connecting the tendons of the 
middle and forefinger. The tendons of the extensor 
communis are to be followed on the fingers, so as to 
show the insertion of their middle fibres into the 
second phalanx, and their lateral fibres into the third 
phalanx; and on clearing the expansions on the back 
of the first phalanges, and resuming the dissection of 
the lumbricales, it will be demonstrated that those 
muscles terminate in the extensor expansions, while 
other fibres will also be found coming from the dorsal 
interossei to join the expansions. 

On raising the extensor communis digitorum, and 
turning it somewhat inwards, without dividing it, 
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the five deep muscles will be brought into view. 
Four of them emerge from beneath that muscle, 
namely, in series from below upwards, the extensor 
indicis passing through the sheath with the common 
extensor, the extensor secundi internodii pollicis pass- 
ing through a sheath by itself, and the extensors 
primi internodit et ossis metacarpi pollicis passing 
through a single compartment of the annular liga- 
ment; and above all these is the supinator brevis 
muscle in the upper part of the forearm. Piercing 
the supinator brevis, the posterior interosseous nerve — 
will be found dividing into branches to all the mus- 
cles of the back of the forearm which it has not 
already supplied; and, appearing beneath the same 
muscle, the posterior interosseous artery will be found, 
and may be traced to its ramifications. Also, the 
termination of the anterior interosseous artery, after 
piercing the interosseous membrane, is to be seen on 
the back of the wrist. The radial artery is to be 
dissected out in the part of its course where it winds 
round beneath the extensor tendons of the thumb to 
reach the interval between the heads of origin of the 
abductor indicis and pass forwards to end in the 
deep palmar arch. The branches given off by the 
radial artery in this part of its course are also to be 
sought out, namely, its metacarpal branch, and the 
smaller posterior carpal branch, and dorsal arteries of 
the thumb and index finger. . 
The transverse ligament binding the heads of the 
four inner metacarpal bones on their palmar aspect 
may now be dissected and divided, and the interosset 
muscles may be studied: namely, the three palmar 
interossei, arising each from the metacarpal bone of 
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the finger to which it belongs, and inserted respec- 
tively into the ulnar side of the forefinger and the 
radial side of the ring and little fingers; and the 
four dorsal interossei, arising each from two metacar- 
pal bones, one of them the abductor indicis, already 
noticed, while two others are inserted one on each 
side of the middle finger, and the fourth is inserted 
on the ulnar side of the ring finger. 

10. The Articulations.—Before proceeding to 
this dissection, a careful revisal should be made of 
all the parts which have been dissected and _pre- 
served; the various muscles may be divided, and the 
student may exercise himself in recognizing the cut 
portions by means of their attachments. The joints 
are then to be examined in series from above down- 
wards. 

In the ecoraco-clavicular articulation the conoid and 
trapezoid ligaments are to be distinguished, and 
the bursa between them is to be noted, as also the 
positions in which the ligaments are respectively — 
tightened. The acromio-cluvicular articulation should 
then be dissected, and studied in connection with 
the coraco-clavicular ligaments. Two ligaments 
passing across different parts of the scapula next 
demand attention, viz. the suprascapular ligament, 
above the noteh for the nerve of the same name, and 
the coraco-acromial or deltoid ligament; and the dis- 
sector may then proceed to clear away the muscles 
which surround the shoulder-joint. On reflecting 
the subscapular muscle, it will be seen to differ from 
the others supporting the joint in that it pierces the 
capsule instead of adhering to it,and a bursa will be 
found extending underneath the muscle, from the 
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cavity of the joint where so pierced. An accessory, 
or coraco-humeral band will be found strengthening 
the upper part of the capsule; and when the capsule 
has been studied the opening beneath the subscapu- 
lar muscle may be enlarged to display the interior 
of the joint with the long head of the biceps muscle 
traversing it, and the glenoid ligament surrounding 
the scapular surface, and to allow the movements of 
the surfaces to be seen. . 

At the elbow, the surface of the joint having been 
fully exposed, the orbicular ligament, binding the 
radius to the ulna, and the external and internal late- 
ral ligament, are to be dissected out; and then the 
membranes in front and behind, which are called 
anterior and posterior ligament, but have no liga- 
mentous action, may be in great part removed, so as 
to permit of the relations of the surfaces of the bones 
in different positions of the limb being observed. 
The interosscous membrane and oblique ligament be- 
tween the shafts of the ulna and radius may next be 
examined, and then the region of the wrist may be 
dissected. Here, also, after observation of the out- 
side of the joints, the ligamentous bands should be 
dissected out, and openings through the weaker parts 
of the capsules should be made, sufficient to allow 
the movements of surfaces to be seen. Thus, the 
lower radio-ulnar articulation may be opened in 
front, so as to exhibit the upper surface of the trian- 
gular cartilage ; and openings in front and behind 
may be made to display the movements of the radius 
on the first row of carpal bones, and the movements 
of one row on the other; and, until these examina- 
tions have been made and the movability of the meta- 
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carpal bones at their carpal ends has been studied, 
the lateral ligaments and as many other strong bands 
as possible should be left intact. The articulation 
of the thumb with the trapezium should next be 
examined, and the articulation of the metacarpal 
bones with the phalanges,' and of the phalanges one 
with another; and afterwards the carpal joints 
should be thoroughly laid open to show the inter- 
osseous ligaments between them and between the 
carpal ends of the metacarpal bones, and to bring 
into view the extent of the synovial cavities. 


1 The metacarpo-phalangeal articulations of the four inner digits 
deserve particular attention, as they exhibit a well-marked and 
unique arrangement which is commonly overlooked. When the 
student has dissected out the anterzor ligament, he will find that 
its fibres are arched, and act as a sling for the head of the meta- 
carpal bone, preventing over-extension; and on bending the joints 
he will find that the /ateral ligaments are put on the stretch by 
their metacarpal attachments being situated far back; and that 
thus it happens that the fingers have one position in flexion, while, 
in extension, the looseness of the lateral ligaments permits sepa- 
ration and approximation. 


DISSECTION OF THE LOWER LIMB. 


1, The Gluteal Region.—The subject being 
placed on its face, with blocks under the pelvis, an 
incision is to be made from the middle line out- 
wards, along the crest of the ilium; and another, 
commeucing at the same point, is to be carried down 
to the lower end of the sacrum, then outwards, so 
as to reach a point about six inches below the great 
trochanter. The largest cutaneous nerves of this 
region cross down over the crest of the ilium and 
will be found the more easily by attending to the 
circumstance that while the adipose tissue on the 
back is continued down in an uninterrupted sheet 
over the gluteus maximus, a distinct deeper layer of 
fat fills up the hollow between the crest of the ilium 
and the upper border of that muscle; and it is be- 
tween the two layers that the nerves descend. The 
nerves descending over the crest of the ilium are: 
Two or three branches from posterior divisions of 
lumbar nerves, and in front of them the lateral 
branches of the last dorsal and_ ilio-hypogastric 
nerves. Still further forwards, below the anterior 
superior spine of the ilium, may be found the pos- 
terior branch of the external cutaneous nerve of the 
thigh, which, however, does not encroach much on 
the gluteal region; turning upwards round the in- 
ferior border of the gluteus maximus muscle, are 
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some branches of the small sciatic nerve ; and pierc- 
ing the gluteus maximus, close to its origin, are 
some small branches from the posterior divisions of 
the upper sacral nerves. 

The adipose tissue is now to be removed, so as to 
lay bare the strong fascia lata (aponeurosis of the 
lower limb), covering the anterior part of the gluteus 
medius muscle, between the crest of the ilium and 
the upper border of the gluteus maximus ; and when 
that border is reached, extending from the back part 
of the ilium to a point a little above the great tro- 
chanter, it will be observed that the fascia splits 
into a deep and a superficial part, so as to invest the 
muscle. This circumstance having been noted, it 
will be unnecessary, except for a special demonstra- 
tion of the fascia, to leave the layer covering the 
muscle, and the muscular fibres may be at once cut 
down on, and the surface of the muscle displayed. 
The inferior border of the gluteus maximus is to be 
thoroughly dissected out in its whole extent as far 
as its insertion into the femur, and the synovial 
bursa usually present between it and the tuberosity 
of the ischium should be sought for. The muscle 
is then to be divided close to its attachment to the 
ilium, sacrum and coccyx; and as it is reflected 
there will come into view the branches of artery 
and nerve which enter it, namely, the superficial 
braneh of the gluteal artery, and lower down the 
_sciatie artery, a separate branch of nerve, in most 
instances, from the sacral plexus to the upper part of 
the muscle, and branches from the small sciatic nerve 
to the lower part. These branches of vessels and 
nerves must be divided to allow of the complete 
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reflection of the muscle, and then the large bursa 
over the great trochanter will be brought into view, 
and the dissector will be able to make out clearly 
the insertion of the upper part of the gluteus maxi- 
mus into the fascia lata, and of the lower part into 
the femur. 

The fascia lata is to be removed from the upper 
part of the gluteus medius, and the parts exposed 
by the reflection of the gluteus maximus are to be 
cleaned, namely—in order from above downwards, 
the remainder of the gluteus medius, and, emerging 
from the great sacro-sciatic foramen, the trunks of 
the gluteal artery and vein, the pyriformis muscle, 
the sciatic artery and vein, the great sciatic nerve 
(with its little artery accompanying it), and the 
small sciatic nerve; then the spine of the ischium, 
with the small sacro-sciatic ligament extending in- 
wards from it, and the pudic vessels and nerve and 
the nerve to the obturator internus passing over it 
into the pelvis ; and emerging from the small sacro- 
sciatic foramen the obturator internus tendon, with 
the gemellus superior and inferior above and below it. 
Still further down is the quadratus femoris, extend- 
ing outwards from the outer edge of the tuberosity 
of the ischium; and internal to this are seen, de- 
scending from the ischial tuberosity, the combined 
origin of the semi-membranosus and long head of the 
biceps, and the flat tendon of the semi-membranosus, 
from which that muscle takes it name, coming from 
a facet of the tuberosity higher up than the com- 
bined origin of the two other hamstring muscles, 
and passing down in front of them. Still more in- 
ternal than the ischial tuberosity, the great sacro- 


THE LOWER LIMB. 538 


sciatic ligament, with the coccygeal branch of the 
sciatie artery perforating it, is laid bare by removal 
of the gluteus maximus. 

The deep branches of the gluteal artery will be 
seen coming off from the parent trunk, and passing 
in beneath the gluteus medius; and they may be 
taken as a guide for the separation of that muscle 
from the gluteus minimus which it conceals. The 
gluteus medius is to be separated from the ilium, so 
as to show the extent of its origin as far forwards 
as the position of the body renders convenient ; but 
its most anterior part is to be left to be dissected 
when the subject is turned. The superior and in- 
ferior branches of the gluteal artery will then be ex- 
posed ; and the superior gluteal nerve, a branch from 
the lumbo-sacral cord, will be seen to supply the 
gluteus medius and minimus muscles, and to send a 
branch further forward than can at present be traced, 
which will afterwards be followed into the tensor 
vaginee femoris. The gluteus minimus should be de- 
tached from the ilium in the same manner as the 
gluteus medius, to show the extent of its origin. 

In contact with the femoral attachment of the 
quadratus femoris is the upper border of the ad- 
ductor magnus muscle, which ought to be dissected 
out. The nerve to the quadratus femoris will be found 
descending from the sacral plexus, beneath the ob- 
turator internus and gemelli; and, above the quad- 
ratus femoris, by dissecting down to the neck of the 
femur, the obturator externus tendon will be seen. 
The tendon of the obturator internus ought to be 
divided to display the bursa between it and the 
ischium, as also the remarkable manner in which it 

5* 


54 THE LOWER LIMB. 


is divided into parts on its deep surface. The dis- 
sector may also divide the quadratus femoris and 
clear the surface of the obturator externus muscle 
with the handle of the scalpel, noting the insertion 
of the psoas and iliacus muscles into the small tro- 
chanter, without injury to other parts. Between the 
quadratus femoris and adductor magnus the posterior 
branch of the internal circumflex branch of the deep 
femoral artery passes backwards to anastomose with 
the sciatic artery and superior perforating branch of 
the deep femoral. 

2. The Popliteal Space and Back of the 
Thigh,—That the form and boundaries of the pop- 
liteal space may be seen before the displacement of 
the hamstring muscles, a transverse incision should 
be made about four inches above the bend of the 
knee, and another about two inches below the bend, 
and the inner ends of these should be united by a 
third incision, and the flap of integument thus de- 
fined should be reflected outwards. On the removal 
of the superficial fat, the fascia lata, strengthened in 
this part by numerous transverse fibres, will be 
brought into view, and, towards the lower part, the 
terminal branch of the small sciatic nerve and the ex- 
_ternal or short saphenous vein dipping in. The fascia 
may be reflected similarly to the integument; and 
then the space is to be cleared by dissecting out the 
boundaries, and afterwards laying bare the large ves- 
sels and nerves; by which means the fat will be 
thrown into large isolated masses which can easily 
be removed. ‘The space is bounded above by the 
biceps on the outside, and by the semi-membranosus 
with the semi-tendinosus internal to it on the inside; 
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and is bounded below by the two heads of the gas- 
trocnemius muscle, with the small belly of the plan- 
aris muscle appearing from underneath the external 
head. 

The structures within the space to be brought 
into view at present may be shortly mentioned. The 
external popliteal nerve lies close to the biceps muscle, 
and gives off some cutaneous branches, particularly 
_ the peroneal communicating branch descending to the 
short saphenous nerve at the back of the leg; and it 
sends in two articular twigs to the outer part of the 
knee-joint. The internal popliteal nerve descends in 
the middle of the space and sends two or three twigs 
to the back and inner part of the joint, and at the 
lower part of the space gives off sural branches to 
the gastrocnemius, plantaris and soleus muscles, and 
the tibial communicating branch for the formation of 
the short saphenous. .The popliteal artery and vein 
lie close together, the vein superficial and, except at 
the lower part, external to the artery ; and, inasmuch 
as the popliteal artery enters the popliteal space from 
the front by turning round the inner side of the 
femur, it is deeper than the internal popliteal nerve 
and to its inner side above, while, being destined to 
divide into two vessels below, the inner of which is 
accompanied by the continuation of the nerve, it is 
naturally crossed by the nerve in the lower part of 
the space. The origins of the five articular branches 
of the popliteal artery will also be seen at this time, 
namely, an outer and inner superior articular branch, 
an outer and inner inferior articular, and an azygos 
branch coming off directly or from the upper and 
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outer branch. The articular twigs of nerve already 
alluded to correspond with the arteries. 

The integument and fascia lata separating the 
popliteal from the gluteal dissection are to be di- 
vided. The great and small sciatic nerves can then 
be traced, the latter to its terminal branch already 
seen, and the former to its division into external and 
internal popliteal; its muscular branches to the bi- 
ceps, semi-tendinosus, and semi-membranosus mus- 
cles being at the same time followed, as also another 
to assist the supply of the adductor magnus. The 
three hamstring muscles are to be fully dissected 
out; and especially the short head of the biceps, the 
shortness of the fibres of the semi-membranosus, and 
the tendinous intersection of the semi-tendinosus are 
to be noted. Also the posterior surface of the ad- 
ductor magnus muscle should be thoroughly exhibited, 
and the various arteries which perforate it should be 
attended to, namely, the four perforating branches of 
the profunda femoris and the popliteal. The small 
branch of the obturator nerve to the knee-joint, if 
not previously exhibited, should be seen piercing the 
adductor magnus and descending on the popliteal 
artery to reach the back of the joint. 

3. The Front of the Thigh,—The subject having 
been turned, and the pelvis supported with blocks, 
the examination of the parts concerned in femoral 
hernia will be the first thing to occupy the dissector 
of the lower limb. An incision should be carried 
inwards along the fold of the groin from the anterior 
superior spine of the ilium; from the inner end of 
the first incision another should be carried down- 
wards for about four inches; and from the lower end 
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of this a third should be carried outwards trans- 
versely.1 The integument having been reflected out- 
wards, the subcutaneous fat or superficial fascia is 
to be removed in like manner, care being taken not 
to pass so high as to interfere with the fascia of the 
groin to be dissected by the dissector of the abdomen. 
In doing this, the lymphatic glands and all vessels 
and nerves are to be left undisturbed. The lymphatic 
glands will be seen to form two groups; the upper 
one oblique, and receiving lymphatics from the in- 
teguments of the abdomen and genital organs, the 
lower group vertical, and receiving the superficial 
lymphatics of the limb. The trunk of the long or 
internal saphenous vein is seen ascending, receiving 
usually a large tributary on its inner side, and dis- 
appearing from view above. Also some smaller 
vessels are brought into view, namely, the superficial 
epigastric artery and vein passing upwards on the 
abdomen, the superficial circumflex iliac passing out- 
wards and upwards, and the superior and inferior 
superficial pudie extending inwards. Superficial to 
the position of the femoral artery, the crural branch 
of the genito crural nerve makes its appearance; and 
more internally some small twigs of the ilio-inguinal 
nerve. 

The fascia where the internal saphenous vein dis- 
appears is to be carefully cleared, the ducts and 
other structures connected with the lymphatic 
glands over it being preserved ; and it will be found 


1’ The upper of these three incisions may be omitted if the dis- 
section be arranged in concert with that of the groin, made by 
the dissectors of the abdomen. 
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to consist of comparatively loose structure embrac- 
ing the saphenous vein, perforated by the ducts and 
bloodvessels of the lymphatic glands, and connected 
round about with the firmer fascia lata; this is the 
eribriform fascia. Passing’the handle of the scalpel 
in underneath the saphenous vein where it dips in 
to join the femoral, a well-defined margin of the 
fascia lata will be found beneath it, namely, the 
inferior falciform process of the saphenous opening ; 
following this margin upwards and outwards, it 
will be found to become less defined, being con- 
tinued into the cribriform fascia; but it becomes 
again more definite above and internal to the en- 
trance of the vein, where it forms the superior fal- 
ciform process. The part of the fascia lata external 
to this opening is what is called the iliac portion, 
while the part internal to it, in which the superior 
and inferior falciform processes terminate, and 
which, between these processes, is continued under- 
neath the femoral vessels, is what is termed the pubic 
portion. The limits of the saphenous opening having 
been examined, its outer border may be divided, 
when the femoral artery and vein surrounded by 
the crural sheath will be fully brought into view ; 
and if an incision be made through it over the ar- 
tery, and another more internally over the vein, the 
sheath will be seen to be divided into two compart- 
ments, while on the inside of the vein a short blind 
compartment will be found, containing often a small 
lymphatic gland; and it is this third compartment 
which is termed the crural canal, and which is dis- 
tended by the descent of femoral hernia. Inserting 
the tip of the little finger into this canal, a firm re- 
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sistance will be felt on the inner side, which is caused 
by the margin of Gimbernat’s ligament. 

The integument may now be reflected from the 
rest of the thigh and from the surface of the knee- 
joint, and the subcutaneous fat should be removed 
in a direction from above downwards, so as to bring 
the cutaneous nerves into view as they emerge from 
the fascia lata. A little below the anterior superior 
spine of the ilium the external cutaneous nerve will be 
found emerging in two parts, the anterior a couple 
of inches below the posterior, and supplying the, 
outer side of the thigh. On the fore part of the 
thigh, about four inches or more below the groin, 
the middle cutaneous branch of the anterior crural 
appears, usually divided into two parts, and descends 
to the front and inner side of the knee. The internal 
cutaneous nerve, also from the anterior crural, having | 
previously given off an offset which accompanies the 
internal saphenous vein, is likewise divided into 
two branches before it pierces the fascia lata; the 
outer branch appears some inches above the knee, 
on the inner side of the thigh, while the inner is 
found lower down, and descends to the inner side of 
the leg. In front of the last-mentioned nerve a 
branch of the internal saphenous nerve is to be found 
on the inside of the knee, and in connection with 
it there is sometimes a cutaneous branch from the 
obturator. On the surface of the patella is the syno- 
vial bursa, effusion into which is termed house- 
maid’s knee. ; 

The aponeurosis is now to be removed from the 
front of the thigh, leaving, however, a strip from 
the crest of the ilium to the outer side of the knee; 
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and the structures exposed are to be freed from con- 
nective tissue. The sartorius muscle, crossing the 
thigh in its whole length from above downwards 
and inwards, is to be dissected out, and its nervous 
supply coming off from the cutaneous branches of 
the anterior crural nerve is to be shown. The hol- 
low between the upper border of the sartorius and 
the groin, sometimes named WScarpa’s triangle, is 
next to be studied. In it are to be found, close to 
the outside and under cover of the sartorius, the 
attachment of the rectus femoris to the anterior infe- 
rior spine of the ilium, and, internal to this, the con- 
joined psoas and iliacus muscles, the iliacus to the 
outside and muscular, the psoas to the inside and 
tendinous; and on the groove between them is the 
trunk of the anterior crural nerve. To the inner 
side of the nerve are the femoral artery and vein; 
and to the inner side of the vessels, and passing 
down behind them, the pectineus muscle ; internal to 
the pectineus is the adductor longus, and still more 
internally the adductor gracilis muscle, forming the 
inner border of the thigh, while in an interval be- 
tween the adductor longus and pectineus is seen a 
small portion of the adductor brevis descending from 
behind the former to be inserted behind the latter. 
The commencement of the profunda femoris artery 
will also be seen in the space, with the origins of its 
external and internal circumflex branches. 

Below the level of Scarpa’s space, the femoral 
artery, with the vein now placed behind it, is to be 
followed downwards where it is covered by the 
sartorius muscle, and below the middle of the thigh 
will be seen to become covered by a tendinous ex- 
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pansion which conceals it till it pierces the tendon of 
the adductor magnus; in the passage thus formed, 
termed Hunter’s canul, it is accompanied by the in- 
ternal saphenous nerve, a branch of the anterior 
crural, and gives off the anastomotica magna. 

The adductor gracilis muscle may now be ex- 
amined in its whole extent, its nerve from obturator 
being preserved; and the relations of the lower 
attachments of the sartorius, gracilis, and semi-tendi- 
nosus muscles below the knee may be made out. 
Attention may-then be directed to the region ex- 
ternal to the upper part of the sartorius. Immedi- 
ately outside it is the tensor vagine femoris, connected 
with the strip of fascia lata which has been left; and 
from its insertion a deep slip of fascia extends up- 
wards beneath the rectus femoris to the hip-joint. 
Behind the tensor vaginz femoris are the remaining 
parts of the gluteus medius and minimus, and when 
the gluteus medius is reflected the branch of the 
gluteal nerve to the tensor vaginee may be seen. The 
tensor vaginzee femoris is to be divided, and the 
gluteus medius and minimus are to be thoroughly 
dissected to their attachments, to show the precise 
extent of their insertions, as well as the bursa 
between them and the great trochanter, and the arch 
of fibres, by means of which the gluteus minimus is 
connected with the upper part of the capsule of the 
hip-joint. Above the hip-joint the posterior or re- 
flected tendon of the rectus femoris is seen, and the 
whole of this muscle may be now dissected out, and 
the direction of its fibres noted ; also the three other 
parts of the quadriceps extensor cruris, of which the 
rectus forms a part, may be displayed, namely, the 
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vastus externus and internus, with their fibres directed 
respectively downwards and inwards and downwards 
and outwards, and the straight-fibred crureus be- 
tween them. Along with the muscles on the out- 
side of the thigh there ought also to be dissected the 
ascending transverse, and descending branches of the 
external circumflex artery anastomosing, the former 
two with the gluteal and sciatic, and the latter with 
the arteries around the knee. 

The branches of the anterior crural nerve may 
now be dissected out continuously from the parent 
trunk, and will be seen to fall naturally into two 
groups, a superficial cutaneous set, whose only mus- 
cular branches are those to the sartorius, and a 
deep set, which, except when it gives off the in- 
ternal saphenous, is almost entirely muscular, sup- 
plying the different parts of the quadriceps extensor 
femoris, and a slender branch which passes behind 
the femoral vessels to the pectineus muscle. The 
branch to the vastus internus also gives off an arti- 
cular branch which descends on the internal inter- 
muscular septum with a branch of the anastomotica 
magna. The accessory obturator nerve, when present, 
passes over the brim of the pelvis, internal to the 
great vessels, to aid in the supply of the pectineus 
muscle, which otherwise receives a twig from the 
obturator nerve. 

The pectineus and adductor longus are next to be 
divided and dissected well up to their attachments. 
The adductor brevis will thus be brought into view 
together with the course of the profunda femoris 
artery, with the origins of its four perforating 
branches, and the anterior division of the obturator 
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nerve. When these have been examined, let the 
adductor brevis be divided, and now the posterior 
division of the obturator nerve will be seen, and the 
branches of the obturator nerve to all the adductor 
muscles can be made out. The internal circumflex 
artery is to be followed, and will be seen dividing 
into two branches, an ascending or anterior branch 
distributed in the adductors brevis and gracilis and 
the obturator externus muscle, and anastomosing 
with the obturator artery, and a transverse or pos- 
terior branch which has already been seen from 
behind. The obturator externus muscle is also to be 
cleaned, and the distribution of the obturator artery 
outside the pelvis examined. A small branch to the 
hip-joint will be seen to enter the joint at the notch 
of the acetabulum, given off either by the posterior 
division of the internal circumflex or by the obtu- 
rator artery. 

The examination of the adductor magnus muscle 
may now be completed, and the muscle may be 
divided: also the examination of the quadriceps 
extensor cruris may be completed, the rectus femoris 
divided, and an incision made vertically through the 
erureus to display not only the extent of bone from 
which it takes origin, but also the few fibres under- 
- neath it, attached to the ascending part of the syno- 
vial membrane of the knee-joint, and termed sub- 
crureus. 

The obturator externus and psoas and _ iliacus 
muscles may now be divided, and the capsule of the 
hip-joint dissected out. The deficiency of the cap- 
sule at the back part can be easily brought into view 
by flexing and abducting the femur; and its strength 
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in front is to be noted, where it has added to it the 
accessory, ilio-femoral or Y-shaped ligament descending 
from the anterior inferior spine of the ilium. The 
relations of the head of the femur to the acetabulum 
in different portions of the limb are to be noted in 
connection with the subject of dislocations of the 
joint, and the capsule is afterwards to be opened to 
show the cotyloid, transverse and round ligaments, and 
the surfaces of the joint. Sometimes it is preferable, 
instead of dissecting the hip-joint in this way, to saw 
through the femur and leave this joint to be dissected 
by the dissectors of the pelvis, who will have an op- 
portunity of opening into it from the deep surface of 
the innominate bone, so as to show the action of the 
round ligament without injury to the capsule. 

4, The Back of the Leg.—The limb having been 
separated from the trunk, an incision is to be made 
down the back of the leg as far as the heel, and the 
integument reflected. On removal of the subcutane- 
ous fat, the external and internal saphenous veins will 
be brought into view as far as the ankle, the external 
passing behind the outer malleolus, accompanied by 
the external saphenous nerve, whose double origin has 
been already noticed, and whose inner root lies at 
first beneath the fascia lata in the furrow of the gas- 
trocnemius muscle; also the internal or long saphenous 
vein passes in front of the inner malleolus in com- 
pany with the nerve of the same name. The aponeu- 
rosis of the limb being removed, the muscles of the 
ealf are seen, namely, the gastrocnemius, and under- 
neath it the soleus appearing at the sides. When 
they have been cleaned, the gastrocnemius may be 
divided near its upper part, its heads of origin may 
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be separated and dissected closely up to the femur, 
so as to show the difference in disposition of their 
lines of attachment ; the tendinous expansions on the 
opposed surfaces of the soleus and gastrocnemius are 
to be noted, and between them the tendon of the 
plantaris muscle, which may be divided. The plan- 
taris muscle issometimes absent. The popliteal artery 
is now laid thoroughly bare as far as the lower border 
of the popliteus muscle, where it divides into anterior 
and posterior tibial ; its relation to the internal pop- 
liteal nerve at the lower part can be more fully seen; 
and the nerve from the internal popliteal to the popli- 
teus muscle is to be found descending outside the 
vessels to the lower border of the muscle, beneath 
which it turns; also the branch to the soleus, which 
is of larger size, will be followed down. The popli- 
teus muscle will be observed to be covered with 
an aponeurosis, which may be either raised at the 
present stage or left untouched till the knee-joint 
is dissected, as until then the femoral attachment 
and the action of the popliteus cannot be properly 
studied. 

The tibial and fibular attachments of the soleus 
muscle may now be divided close to the bone, atten- 
tion being paid to their extent; and the deep surface 
of the soleus muscle is to be carefully cleaned, and 
the dissection carried into the substance of the mus- 
cle so as to exhibit the remarkable arrangement of 
the short muscular fibres. The tendo Achillis, or 
common tendon of insertion of the gastrocnemius 
and soleus muscle, is to be dissected closely down 
to the caleaneum, and the bursa between it and the 
upper part of the caleaneal tuberosity is to be dis- 
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played. The bulk of the gastrocnemius and soleus 
may then be removed. 

The fascia covering the deep layer of muscles is 
now fully seen, and is to be removed, when, on the 
fibular side will be found the flexor longus pollicis, on 
the tibial the flexor longus digitorum, and between 
them and partially covered by an aponeurotic con- 
nection joining these two muscles, the tibialis posticus. 
Descending superficial to the flexor longus digitorum 
are the posterior tibial artery with its vene@ comites 
and the posterior tibial nerve. In the upper part of 
its course the nerve furnishes branches to the three 
muscles, and at the ankle a cutaneous branch which 
sends twigs-to the heel, and passes on to the sole of 
the foot. The posterior tibial artery gives off near its 
origin the peroneal, and it also furnishes various small 
branches, namely, the nutrient artery of the tibia, a 
branch communicating with the peroneal near the 
ankle, and muscular branches. The peroneal artery 
will be seen to pass beneath the flexor longus pollicis, 
and to be surrounded by its fibres close to the fibula, 
and to give off, besides muscular twigs, the nutrient 
artery of the fibula, the anterior peroneal perforating 
the interosseous membrane near its lower end, and 
the communicating branch, the other extremity of 
which has been seen in connection with the posterior 
tibial. The region between the inner malleolus and 
the calcaneal tuberosity is to be dissected so as to 
show the thickened band of the aponeurosis of the 
limb extending between those two points, and termed 
internal annular ligament; the synovial sheaths sur- 
rounding the tendons of the three deep muscles of 
the back of the leg are to be laid open, and the rela- 
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tions of the tendons to one another, to the bones, 
and to the posterior tibial artery and nerve are to be 
noted. 

5. The Sole of the Foot.—The foot is to be con- 
veniently disposed on a block ; an incision is to be 
_ made along the middle as far as the toes, and there 
erossed by a transverse one. The integument being 
reflected, the plantar cutaneous branch of the poste- 
rior tibial nerve is to be followed out, and the plantar 
aponeurosis cleared from fat, when an inner and 
outer set of small nerves and vessels will be found 
appearing in the furrows between its middle or main 
portion and the outer and inner parts which spread 
over the sides of the sole. The skin of.the toes is to 
be laid open, and the sheaths of the flexor tendons 
are to be exposed, and the d/gital arteries and nerves 
are to be dissected out. The plantar aponeurosis is 
then to be divided across the middle, and reflected 
from- the subjacent structures, when the superficial 
layer of muscles will be brought into view, consisting 
of abductor pollicis internally, flexor brevis digitorum 
in the middle, and abductor minimi digiti externally. 
The flexor brevis digitorum is to be divided near its 
ealeaneal end, and its branch of nerve from the in- 
ternal plantar found. By the reflection of the flexor 
brevis, the tendon of the flexor longus digitorum, di- 
viding into four, will be brought into view; crossed 
by it, and connected with it the flexor longus pollicis, 
and joining it from behind the partly fleshy, partly 
tendinous musculus accessorius; while connected 
with the tendons into which it divides are four 
small fleshy slips, the /wmbricales muscles. Crossing 
the musculus accessorius, and passing forwards, are 
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the external plantar artery and nerve, the artery dis- 
appearing beneath the outer tendon of the flexor 
longus digitorum to be continued into the plantar 
arch, while the nerve, after giving off a branch to 
the musculus accessorius, one to the abductor minimi 
digiti, which will be better seen by partially divid- 
ing the broad origin of that muscle from the eal- 
caneum, and one to the flexor minimi digiti, sends 
in its deep branch along with the plantar arch, and 
continues on to furnish digital branches to the outer 
side of the fifth toe and the adjacent sides of the 
fourth and fifth. The caleaneal origin of the ab- 
ductor pollicis may now be divided, and the bifur- 
cation of the posterior tibial artery and nerve into 
external and internal plantar will be seen, and the 
internal artery and nerve may be followed on from 
their origin. The internal plantar artery, much 
smaller than the external, will be traced to the in- 
ner side of the great toe; the internal plantar nerve, 
larger than the external, will be seen giving off a 
branch to the abductor pollicis, and dividing into 
four digital nerves supplying respectively the inner 
side of the great toe, and the adjacent sides of the 
tirst and second, second and third, and third and 
fourth toes; and from the first of these branches the 
nerve to the flexor brevis pollicis will be found com- 
ing off, and from the second and third the nerves to 
the two inner lumbricales. At this stage of the dis- 
section the tendinous sheaths on the toes should be 
dissected out and divided, and the arrangement of 
the tendons within them should be examined; but 
the dissection of the insertions of the lumbricales 
must be left till a later period. 
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The posterior tibial nerve and the tendons of the 
long flexors must now be divided below the ankle 
and reflected, and the short muscles of the great and 
little toes, together with the plantar arch and deep 
branch of the external plantar nerve, are to be dis- 
sected out. In reflecting the tendons, care is to be 
taken not to injure the nerves to the two outer lum- 
_ bricales, coming from the branch named. The other 
twigs from the: same branch are distributed to the 
adductor pollicis, the transversus pedis, and the in- 
terossei; the two outer interossei may, however, re- 
ceive their twigs from the inner digital branch of 
the external plantar. The abductor pollicis will be 
distinguished by having its fibres collected to a dis- 
tinct tendon on the inner side of the great toe; the 
flexor brevis pollicis lies next, and is fleshy and in- 
serted in two heads, with which are connected the 
two sesamoid bones of the ball of the toe; the ad- 
ductor pollicis, placed to the outside of the flexor, is 
a wide muscle crossing the sole obliquely, so as to 
conceal to a considerable extent the interossei; and 
the transversus pedis lies transversely, arising close 
to the heads of the metatarsal bones, and must not 
be destroyed in dissecting out the vessels and nerves 
superficial to it. The flexor minimi digiti will be 
easily distinguished from the abductor by being fleshy 
and arising from the fifth metatarsal bone. 

The flexor brevis and adductor pollicis are now to 
be divided, and the exact extent of their origins are 
to be carefully made out. A complete view of the 
plantar arch will thus be obtained, showing its inos- 
culation in the first interosseous space with the dor- 
sal artery of the foot. Its four digital branches to 
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the three outer interdigital spaces and outer side of 
the little toe will be seen, and also the three posterior 
perforating branches passing up through the three 
outer interosseous spaces. In the first interosseous 
space will be found the arteria magna pollicis, usually 
coming off from the termination of the dorsal artery 

“of the foot, but sometimes continuous rather with 
the plantar arch; it supplies the adjacent sides of 
the first and second toes and a branch to the inner 
side of the great toe. The interossei muscles will 
be better dissected at a later stage. 

6. The Front of the Leg and Dorsum of the 
Foot,—A block may be placed under the knee, and 
on removing the remaining integument and the 
subeutaneous fat, there will be found, above, the 
distribution of cutaneous branches of the external pop- 
liteal, and in the lower part of the leg the trunk of 
the musculo-cutaneous nerve piercing the fascia lata. 
On the dorsum of the foot the arch of vein from 
which the external and internal saphenous take 
origin will be seen; the external saphenous nerve will 
be traced to the outer and inner sides of the little 
toe, the internal saphenous nerve to the inner side of 
the foot, and the musculo-cutaneous nerve to the in- 
ner side of the great toe, the adjacent sides of the 
second and third, and of the third and fourth toes, 
and the outer side of the fourth toe; while the ante- 
rior tibial nerve will be found becoming cutaneous 
between the first and second metatarsal bones, and 
supplying digital branches to the adjacent sides of 
the first and second toes. 

The aponeurosis is now to be removed, with the 
exéeption of the bands constituting the anterior an- 
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nular ligament. Of these, the most important form 
a strong loop round the extensor longus digitorum 
and peroneus tertius muscles, and is attached to the 
fore part of the caleaneum in the hollow between it 
and the astragalus; somewhat irregular bands con- 
tinue inwards from this loop, the strongest band 
passing superficial to the extensor pollicis and on the 
deep surface of the tibialis anticus. The upper part 
of the aponeurosis of the leg had better be removed 
from below upwards, as it gives origin on its deep 
surface to muscular fibres. .The four muscles of the 
front of the leg are now to be dissected fully out. 
Two of them are seen in the whole extent of the leg, 
namely, the tibialis anticus internally, and the extensor 
longus digitorum externally ; continuous with the 
lower border of the latter is the origin of the pero- 
neus tertius, and rising deeply between the two longer 
muscles is the extensor pollicis. Lying deeply on the 
interosseous membrane are the anterior tibial vessels 
and nerve; the artery will be seen piercing the 
membrane trom behind, and immediately giving off 
a recurrent branch to the knee, while near the ankle 
it gives off an external and internal malleolar branch ; 
the nerve may be traced back through the fibres of 
the extensor longus digitorum, and its branches to 
the muscles may be followed out. Beneath the 
peroneus tertius will be found, piercing the inter- 
osseous membrane, the anterior peroneal artery. 

On the foot the tendons of the long extensor 
museles are to be dissected out; also the extensor 
brevis digitorum ; and the nerve to that muscle is to 
be found coming from the external division of the 
anterior tibial, whose other twigs supply the joints. 
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The continuation of the anterior tibial artery, called 
dorsal artery of the foot, is to be followed to its dis- 
appearance between the heads of origin of the first 
dorsal interosseous muscle; and its relation to the 
tendon of the extensor pollicis, which crosses it, is 
to be noted. Its tarsal and metatarsal branches are 
to be traced, with the dorsal digital branches derived 
from the latter. The insertion of the lumbricales 
muscles into the expansions of the extensor tendons 
of the four outer toes should now be seen, and the 
mode of insertion of the,middle part of each expan- 
sion into the second phalanx and of the lateral fibres 
into the last phalanx should be made out. 

The peroneus longus and brevis muscles are now to 


be dissected. Their nerves will be found given off 


from the musculo-cutaneous ; and the division of the 
external popliteal nerve into musculo-cutaneous and 
anterior tibial will be found in close connection with 
the origin of the peroneus longus. The peroneus 
brevis will be followed behind the external malleolus 
to its insertion; the peroneus longus will be seen 
entering the groove on the cuboid bone; but the 
sheath which contains it in its course across the sole 
to the base of the first metatarsal bone cannot be 
opened at present Missa cay injury to the ligaments of 
the foot. 

Lastly, the interossei muscles are to be dissected ; 


and to do this thoroughly the transverse metatarsal — 


ligament must be sacrificed. Three plantar interosset 
will be found arising from the plantar surface of the 
three outer ciptetecal bones, and inserted on the 
inner sides of the corresponding first phalanges ; 
and four dorsal interossei, arising from the adjacent 
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metatarsal bones bounding each of the interosseous 
spaces, are inserted, the innermost into the inner 
side of the first phalanx of the second toe, and the 
others into the outer sides of the seeond, third, and 
fourth toes. 

7. The Knee-joint and Articulations of the 
Foot.—The insertions of muscles around this joint, 
if not thoroughly followed out previously, are to be 
so now; and the anastomoses of the articular branches 
of the popliteal artery, the anastomotic of the femoral, 
and the recurrent of the anterior tibiul, followed as 
far as possible. The vasti and crureus muscles are to 
be dissected as separate as possible from the under- 
lying superior and lateral pouches of the joint, and 
the ligamentum patelle is to be brought out clearly, 
the bursa between it and the tibia being laid open, 
and attended to the more particularly, as it is liable 
to inflammation. The internal and external lateral 
ligaments are to be dissected out, and the flexion, 
extension, and rotation allowed at the knee studied. 
The semi-membranosus tendon is then to be followed 
to its three divisions, one taking part in forming the 
posterior ligament, another passing forwards under 
cover of the internal lateral ligament, and the third 
expanding into the aponeurosis of the popliteus 
muscle. This aponeurosis is to be removed, and the 
popliteus muscle is to be followed up to its insertion 
into the femur under cover of the external lateral © 
ligament. The joint may then be opened from above, 
in front of the lateral ligaments; and in the interior 
will be found a pad of fat, or so-called Haversian 
glands below the patella, with the ligamentum 
mucosum passing from the middle of it to the fossa 


74 THE LOWER LIMB. 


between the condyles of the femur, and two lateral 
folds, called alar ligaments, extending laterally from 
it. The extent of the synovial membrane should be 
studied ; the external or anterior, and the posterior or 
internal crucial ligament should be dissected out, and 
their degree of tension in different positions of the 
joint noted, and the loose parts of the walls of the 
joint should be removed so as to let the semilunar 
cartilages be more fully seen, and to allow of a de- 
tailed inspection of the relations of those cartilages 
and of the articular surfaces of the bones in different 
positions of the joint. 
The upper and lower tibio- Sekar: articulations 
are next to be studied, as well as the interosseous 
membrane; and for this purpose the muscles are to 
be completely removed from the leg. The upper 
tibio-fibular joint presents an anterior and posterior 
ligament and a synovial membrane for study. The 
lower joint presents an anterior and posterior liga- 
ment and a long band, the transverse ligament, which 
deepens the concavity for the ankle-joint below the 
posterior ligament, and also an interosseous ligament, 
which, however, cannot be seen till, at the end of the 
whole dissection, the bones are separated ; its synovial 
cavity is a prolongation from the ankle-joint. The 
ankle-joint presents little which can be called an 
anterior or posterior ligament although scattered 
fibres in its capsule are described by those names ; 
but it has strong lateral ligaments, the internal 
one spreading out below to be attached to the 
scaphoid caleaneum ‘and astragalus, the external 
consisting of three distinct parts at right angles, the 
anterior and posterior parts attached to the astra- 


THE LOWER LIMB. 75 


galus, and the middle part descending to the os 
caleis. These lateral ligaments are to be cleaned, 
and the rest of the wall of the joint removed; and 
the movements are then to be studied. The articu- 
lations of the astragalus, with the caleaneum and 
scaphoid, next demand attention; and the dorsal 
membrane uniting the head of the astragalus with 
the scaphoid may be removed, as also the synovial 
membrane between astragalus and caleaneum behind, 
soas to allow the movements to be properly seen; 
but the interosseous astragalo-calcaneal ligament can 
only be seen from the side at present, and cannot 
be laid bare till the bones are separated. The in- 
ferior and external calcaneo-scaphoid ligaments, which 
support the head of the astragalus, can, however, be 
studied now. 

The remaining ligaments of the dorsum and sole 
of the foot should be thoroughly cleaned. Numerous 
short dorsal bands will be found uniting the tarsal 
and metatarsal bones; and on the under surface fibres 
will be seen prolonged from the tendon of the tibialis 
posticus to the three cuneiform and the cuboid, and 
the second, third, and fourth metatarsal bones; also 
the ligamentum longum plante, or long caleaneo-cuboid 
ligament, will be seen, and, after its removal, the short 
caleaneo-cuboid. 

The transverse and longitudinal arches of the foot 
should now be studied, and the ligaments of the 
phalangeal and metatarso-phalangeal articulations ; 
and the bones may finally be disarticulated, to show 
the extent of the synovial membranes and the dis- 
position of the various interosseous ligaments. 


DISSECTION OF THE HEAD AND NECK. 


1. Scalp and Back of the Neck,—The subject 
being placed with the face downwards, and a block . 
put under the chest, let an incision be made from 
the seventh cervical spine to the vertex of the head, 
and let two others be made respectively from the 
ear and from the tip of the shoulder, to meet the 
first incision at its upper and lower extremities. On 
reflection of the flap of integument thus marked out, 
there will be brought into view, in the neck princi- 
pally, portions of two muscles, viz., the cervical part 
of the trapezius, with cutaneous branches of the pos- 
terior divisions of the third, fourth, and fifth cervi- 
cal nerves on its surface, and, external to it, the 
posterior part of the cranial attachment of the 
sterno-mastoid ; while between the two is a small 
and variable extent of the splenius, and sometimes 
even a portion of the complexus is visible internal to 
the splenius. Piercing the upper part of the com- 
plexus and trapezius is the great occipital nerve, 
derived from the posterior division of the second 
cervical, and external to it the occipital artery, a 
branch of the external carotid; these are both to be ~ 
traced up on the scalp; and nearer the middle line a 
small branch from the third cervical nerve is to be 
found; while, further out, along the posterior bor- 
der of the sterno-mastoid, the small occipital nerve, a 
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branch of the cervical plexus, will be seen ascending. 
Beneath these structures is the posterior fleshy belly 
or occipital part of the occipito-frontalis attached to 
the superior curved line below, and ending above in 
its aponeurosis, which is likewise to be brought into 
view, so as to show its close connection with the sub- 
cutaneous fat, and its free movement on the pericra- 
nium underneath. By dissecting close to the back 
of the ear, the little retrahens aurem muscle will be 
found passing forwards from the mastoid process, 
and underneath it the posterior auricular branch of 
the external carotid artery, as also the posterior auri- 
cular branch of the facial nerve supplying the retra- 
hens aurem and occipital part of the occipito-frontalis 
muscle. By turning the head well to one side, and 
making an additional incision, the attolens aurem 
muscle, descending to the ear, and the attrahens 
aurem in front of it, may be also dissected at pre- 
sent, or they may be left till another opportunity. 
The cervical part of the trapezius should be 
divided by means of a vertical incision made in 
co-operation with the dissector of the upper limb; . 
and along with him the spinal accessory nerve and 
superficial cervical artery descending on the deep 
surface of the trapezius should be dissected out. 
The splenius muscle is next to be cleaned, and 
afterwards divided vertically about an inch from 
the middle line, and its attachments dissected up 
to their bony connections, so as to distinguish the 
splenius capitis and splenius colli,and bring into view 
the trachelo-mastoid muscle ascending between it and 
the complexus muscle; also the occipital artery, close 


to the skull, is to be cleared in the part of its course 
(ig 
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beneath the trachelo-mastoid and splenius muscles, 
and its cervical branch followed downwards. 

The complexus muscle is to be detached from the 
occipital bone and reflected, and the deep cervical ar- 
tery, anastomosing with the cervical branch of the 
occipital, is be dissected ; and then it will be ob- 
served that the muscles laid bare fall into two 
groups, one above and the other below the spine of 
the axis. Those below the axis, consisting of the 
semispinalis and muscles covered by it, are to be left 
to the dissectors of the upper limbs, while those 
above the axis may be dissected forthwith. Passing 
obliquely upwards and outwards from the spine of 
the axis to the transverse process of the atlas is to 
be seen the obliquus capitis inferior muscle, and pass- 
ing up from the transverse process of the atlas to 
the skull is the obliquus capitis superior ; extending 
upwards from the spine of the axis to the occipital 
bone is the rectus capitis posticus major, while partly 
under cover of it and partly visible on its inner side 
is the rectus capitis posticus minor extending to the 
occipital bone from the posterior tubercle of the 
atlas. The great occipital nerve is seen passing over 
these muscles; and in the triangular space left be- 
tween the obliqui and recti muscles will be found 
the sub-occipital nerve emerging above the atlas, and 
giving off branches to all four muscles, and the ver- 
tebral artery passing in over it. 

Should the above dissection be completed in the 
first two days, the dissector may employ the remain- 
ing two days before the subject is turned on its face 
either in dissecting the brain, if the subject be fresh 
and it be decided to dissect the brain in situ, or in 
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dissecting the orbit according to the directions given 
at page 110. 

2. Exposure and Removal of the Brain,— 
The brain may be removed, with the subject placed 
either on the back or on the face: and, although the 
position on the back is that more frequently chosen, 
there is good authority in favor of the position on 
the face, and it is questionable that it does not afford 
as much facility as the other. The process of expo- 
sure is the same in either case. 

In a post-mortem examination of a body to be after- 
wards seen by the friends of the deceased, it is ad- 
visable to divide the scalp by an incision from ear 
to ear, so that the appearance of the face shall not 
be injured when the calvarium is replaced after ex- 
amination of the brain; but for anatomical purposes 
it is preferable to direct the incision along the mid- 
dle line from above the nose to the occipital tube- 
rosity. The knife is to be carried quite down to 
the bone, dividing the integument, subcutaneous fat, 
occipito-frontal aponeurosis, and the pericranium ; 
and with the fingers and handle of the scalpel the 
pericranium is then to be detached from the skull, 
and the scalp is to be reflected. At the sides, how- 
ever, it will be found that the temporal aponeurosis 
will remain attached along by the temporal ridge, 
with the temporal muscle taking origin beneath it ; 
and these structures must be divided at the level 
at which the saw is to be carried round the skull. 
This level should be in front, about an inch above 
the orbits, and behind should pass through the pro- 
bole or most prominent part of the occipital bone, a 
little lower down when the subject is on its face 
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than when it is placed on its back. Only the ex- 
ternal table of the skull is to be sawn through; the 
inner table should be left uninjured. To divide the 
inner table resort is to be had to the chisel and 
mallet, with which it may be cracked completely 
round by a few sharp strokes. The chisel may 
then be inserted in the middle line, in front or 
behind, and turned forcibly round, so as to tear 
the calvarium away from the dura mater on its deep 
aspect. 

In the middle line of the exposed part of the dura 
mater will be seen a venous channel contained .in its 
substance, the superior longitudinal sinus, which 
should be opened into so as to exhibit its shape and 
dimensions ; and on each side of this will be seen, 
particularly in old subjects, irregular bodies, the 
Pacchionian corpuscles, which will be understood 
more distinctly when the dura mater is raised. Also 
the middle meningeal artery is seen branching on each 
side. The dura mater is now to be divided on a 
level with the edge of the skull, except only where 
it is deeply connected in the middle line. The 
serous cavity of the arachnoid space will be thus 
opened into, and the dura mater should be raised on 
each side towards the middle line. Then numerous 
veins from the surface of the brain will be seen 
crossing the space and turning backwards on the 
walls of the superior longitudinal sinus before en- 
tering that channel. On dividing these, the cere- 
bral hemisphere may be slightly turned outwards, 
and the falx cerebri, a process of the dura mater, 
will be seen descending in the longitudinal fissure 
between the hemispheres, being attached in front to 
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the crista galli of the ethmoid bone, and behind to 
a transverse septum of dura mater, the tentorium 
cerebelli, and having in its free edge between those 
attachments a minute vein, the inferior longitudinal 
sinus. 

The brain may now be examined in situ, or re- 
moved, in order that it may be hardened with spirit. 
If it is not intended to use preserving agents, ex- 
amination of the upper and interior parts of the 
brain in situ, before removal of the basal parts, is to 
be preferred to immediate removal, as it allows the 
interior to be seen without accidental laceration or 
disturbance, and when the interior parts have been 
first disposed of, the base can be spread out adyan- 
tageously for display. 

The method of removal varies according to the 
position of the subject. 

If the subject be on its face, the posterior lobes of 
the hemispheres should be raised; the edge of the 
knife should be applied to the free margin of the 
tentorium close to the border of the petrous portion 
of the temporal bone, and by a firm cut the fourth 
and jifth nerves may be divided along with the ten- 
torium without being previously brought into view. 
The knife is then to be carried along the outer at- 
tachment of the tentorium to within an inch of the 
middle line; at the middle of the free edge, the 
veins of Galen, emerging from the interior of the 
brain, are to be divided, and tentorium and falx may 
then be thrown back, the lobes of the cerebellum 
raised, the spinal cord and vertebral arteries in front 
of it divided as low down in the spinal canal as pos- 
sible, and the nerves divided in series from below 
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upwards, close to the places where they pierce the 
dura mater. After dividing the third pair, the in- 
fundibulum will be seen descending to the pituitary 
body in the sella turcica, and on division of it, on 
each side further forward will be found the internal 
carotid artery with the optic nerve immediately in 
front of it; and on division of these the brain can be 
removed, care being taken to raise with it the olfac- 
‘tory lobes from their resting places on the cribriform 
plate of the ethmoid bone. 

If the subject be lying on its back when the brain is 
to be removed, the anterior lobes of the hemispheres, 
with the olfactory bulbs, are to be first raised, the 
optic nerves, internal carotid arteries, infundibulum and 
third pair of nerves are then to be severed; and after 
that the tentorium is to be divided near its attachment, 
the fourth and jifth nerves being divided along with 
it, then the other nerves in series, and afterwards the 
vertebral arteries and spinal cord; while, last of all, 
when the brain has been dislodged, it is necessary to 
divide the veins of Galen to prevent the choroid 
plexus being torn from its place. 

If the brain is to be preserved, it will be advisable, 

if possible, to examine the bloodvessels of the base at 

once. The brain should then be held under a stream 
of water, which enables the whole or the greater part 
of the arachnoid and pia mater to be removed, so 
as to lay open the sulei and allow ready entrance to 
the spirit. The cerebellum should also be lifted up 
a little from the posterior lobes of the cerebrum to 
allow the pia mater to be dissected a little at the 
back of the corpus callosum, so as to give the spirit 
ingress into the ventricles. 
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3. Base of Brain and its Vessels,—Some folds 
of calico moistened with spirit having been arranged 
like a nest on a plate, so as to support the hemi- 
spheres, the brain is laid on it with the base turned 
upwards. Thestudent will then observe, in the first 
place, the main masses of the encephalon. He will 
notice that the medulla oblongata, the expanded con- 
tinuation upwards of the spinal cord, is terminated 
above by a transverse structure, the pons Varolii, that 
the pons is continued on each side into a gray lami- 
nated structure, the cerebellum, which forms much the 
larger bulk of the part which was removed from be- 
neath the tentorium ; and that above the pons Varolii 
a pair of divergent pillars, the erura cerebri, pass up- 
ward to disappear under cover of the cerebral hemi- 
spheres. He will further note, in a general way, 
the projection of each hemisphere into anterior, middle, 
and posterior lobes, and the separation of the two first 
by the fissure of Sylvius ; also the existence of a rhom- 
boid space between the two middle lobes, bounded 
behind by the crura cerebri, and in front by the 
optic commissure, from which the optic nerves take 
origin and the optic tracts diverge in a backward 
- direction. 

The arrangement of the arachnoid membrane or 
serous envelope of the brain, and of the pia mater 
or vascular covering, may now be examined. The 
region between these two membranes constitutes the 
subarachnoid space, and demands particular attention, 
not only over the sulci of the cerebellum and cerebral 
hemispheres, but over the rhomboid space, the fissure 
of Sylvius, and round the isthmus cerebri, or narrow 
part between the cerebrum and cerebellum ; also over 
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the interval between the cerebellum and medulla 
oblongata, called the opening into the fourth ventricle. 

The arteries to be studied on the surface of the 
brain are the following. Behind are the vertebral 
arteries on the medulla oblongata, giving off the pos- 
terior spinal, the anterior spinal, and the posterior in- 
ferior cerebellar ; the basilar artery formed by the 
union of the two vertebrals, lying on the pons 
Varolii and giving off the anterior inferior cerebellar 
arteries, the superior cerebellar arteries, and small 
transverse arteries, and the acoustic artery to supply 
the internal ear; and terminating by division into 
the posterior cerebral arteries. At the origin of these 
arises a mesial bunch of minute vessels which dip 
into the brain at the posterior perforated spot, and 
further out the posterior communicating artery on each 
side joins the posterior cerebral. Ftrther forwards 
are the divided internal carotid arteries, giving off the 
posterior communicating, and dividing into anterior 
and middle cerebral. At its commencement the mid- 
dle cerebral artery gives off the choroid artery, which 
is a vessel entering by the fissure between the crus 
cerebri and middle lobe of the brain to supply the 
choroid plexus of the lateral ventricle; also a brush of 
small vessels dipping directly into the brain, and by 
their apertures of entrance forming the anterior perfo- 
rated spot. Joining the anterior cerebral artery with 
its fellow is the exceedingly short anterior communi- 
cating artery, which closes in front the circle of anas- 
tomosis, completed behind by the posterior cerebral 


and posterior communicating arteries, and known as 


the Circle of Willis. 
The surface of the brain is now to be more fully 
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exposed by the removal of the arachnoid and pia 
mater, care being taken not to injure the origins of 
the nerves; and the arteries also are to be taken 
away as soon as their relations to the nerves have 
been noted. 

On laying open the fissure of Sylvius, the gyri 
operti, or island of Reil, will be brought into view, 
lying in the bifureation of the fissure, and bounded 
in front and behind by the orbital and temporal con- 
volutions, and externally by tlhe lower frontal, a con- 
volution which has received much attention in the 
history of the malady knownasaphasia. The origins 
of the olfactory tract are next to be noted. The lower 
portion of one or both of the anterior lobes may then 
be pared away so as to exhibit the reflected part of 
the corpus callosum lying in the longitudinal fissure, 
and terminating in two peduncles directed backwards 
and bounding the lamina cinerea, a delicate part of 
the floor of the brain, descending to be attached to 
the upper surface of the optic commissure. Behind 
the optic commissure, the contents of the rhomboid 
space claim attention; namely, from before back- 
wards, the tuber cinereum, or lamina of which the 
infundibulum is a prolongation; the corpora albi- 
cantia; the posterior perforated spot; and the third 
pairs of nerves. The fourth pair of nerves and the 
optic tracts may at this stage be followed round the 
erura cerebri to their origins by raising the cere- 
bellum carefully ; but they will be seen more fully 
afterwards from above. The jfi/th nerve is seen 
emerging from the pons Varolii in two parts, the 
small motor root placed higher up than the larger or 
sensory portion. Between the pons and the medulla 
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oblongata is to be found, close to the middle line, 
the sizth nerve; and further outwards, in the angle 
between the pons medulla and the flocculus, or sub- 
pedunculated lobe of the cerebellum, is the seventh 
nerve, in two parts, the innermost of which is the 
portio dura or facial, and the outer the auditory nerve 
or portio mollis. 

The medulla oblongata, on being carefully denuded 
of its membranes, is seen to exhibit on each side of 
the middle line three elevations—the anterior pyra- 
mid, the olivary body, and the restiform body, the latter 
entering the cerebellum. In front of the olivary 
body is the ninth or hypoglossal nerve; and between 
the olivary and restiform bodies are the three nerves 
constituting the parts of the eighth, viz., above, a 
small division, the glosso-pharyngeal, below it the 
much larger vagus or pneumogasiric, and lowest of 
the three the spinal accessory, the whole origin of 
which can seldom be removed with the brain. In 
the anterior mesial fissure is to be laid bare the decus- 
sation of the pyramids, and beneath the olivary body 
the arciform fibres will be seen. 

4, Dissection of the Brain from above.—This 
dissection is made best on a preserved specimen, or 
on a brain in situ; but if the brain be in the recent 
condition, and has already been examined from be- 
low, care must be taken in turning it over, so as not 
to allow the hemispheres to fall separate and tear the 
internal parts. The convolutions and sulci may be 
first examined, but these can only be studied with 
advantage on a hardened specimen denuded of its 
membranes. Ilowever, the jissure of Rolando will be 
noticed extending outwards and forwards from the 


THE HEAD AND NECK. | 87 


vertex, bounded by the anterior and posterior ascend- 
ing parietal convolutions; and further back, the 
margin of the longitudinal fissure (the marginal 
convolution) is indented by the upper end of the ver- 
tical or occipito-parielal fissure, which can be brought 
further into view by slight eversion of the hemi- 
spheres, and is not to be lost sight of. 

Within the longitudinal fissure the disposition of 
the arachnoid and pia mater is to be noted, and the 
anastomoses of the anterior and posterior cerebral 
arteries ; the corpus callosum will be seen at the bot- 
tom of the fissure. With a large knife with a wet 
blade the hemispheres are now to be successively 
cut horizontally across a little above the level of the 
corpus callosum. The gyrus fornicatus will be seen 
circling round the corpus callosum, divided behind 
by the vertical fissure, where the latter is continued 
down into the fissure of the hippocampus major, 
not yet brought properly into view; and, passing 
back from that point into the posterior lobe, is the 
calearine fissure. Lay bare the whole upper surface — 
of the corpus callosum; note the transverse direction 
of its fibres, the longitudinal marks termed raphe 
and nerves of Lancisi, the thick posterior border or 
bourrelet, and the genu or curve downwards in front. 
By means of two longitudinal incisions, one on each 
side of the corpus callosum, open into the two /ateral 
ventricles separately, cutting away as much of the 
substance of the hemispheres as is necessary to show 
the whole extent of the floor. The lateral ventricles 
will then be seen to be separated one from the other 
by the septum lucidum, and in the floor of each will, 
be seen from before backwards the corpus striatum, 
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with the foramen of Munro internal to it, a delicate 
band called tenia semicircularis, the anterior and 
outer part of the optic thalamus, the choroid plexus, 
and a moiety of the fornix. The cul-de-sac in front 
is the anterior cornu of the lateral ventricle. The 
posterior cornu, extending back in the posterior lobe, 
is to be Jaid open in its whole length, and on its 


inner side will be seen an elevation, the hippocampus — 


minor, Which may be shown to correspond with the 
ealearine fissure. The middle or descending cornu is 
marked by the choroid plexus and posterior crus of 
the fornix passing into it, and is to be exhibited in 
its whole length, on one side at least, by placing the 
point of the knife in the cornu and cutting upwards 
outside the corpus striatum, and freely in the out- 
ward direction, so as to remove a large block of the 
hemisphere. By this section the striated structure 
from which the corpus striatum is named is exhi- 
bited; and in the descending cornu are seen the 
elevation termed hippocampus major, with the tenia 
hippocampi or corpus fimbriatum internal to it con- 
tinued down from the posterior crus of the fornix, 
and the choroid plexus ; also, at the extremity of the 
cornu, the pes hippocampi. The corpus callosum is 
now to be cut across about an incb from the poste- 
rior border; the septum lucidum in front of this is to 
be divided with scissors, and the part of the corpus 
callosum thus liberated is to be reflected forwards or 
removed. Between the two layers of the septum 
lucidum the fifth ventricle can now be seen; a view is 
also obtained of the whole upper surface of the fornix. 

For the removal of the fornix the best mode of 
proceeding is to make two cuts, severing the remain- 
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ing posterior parts of the corpus callosum from the 
hemispheres. Each cut should be directed forwards 
and outwards from thé point where the back of the 
corpus callosum passes into the hemisphere, and is 
to be carried through the posterior crus of the fornix, 
without injury to the underlying reflection of pia 
mater. The back part of the corpus callosum can 
then be lifted up, and the fornix attached to it can 
be reflected forwards, so as to exhibit the appearance 
on its under surface, named psalterium or lyra, and 
also the dipping down of the anterior crura. The 
reflection of pia mater called velum interpositum, of 
which the choroid plexuses of the lateral ventricles 
are the vascular edges, is now exposed, with the 
veins of Galen running down the middle; and, on 
the side on which the descending cornu has been 
dissected, the posterior lobe of the hemisphere may 
be lifted up and the transverse fissure of the brain, by 
which the velum interpositum and choroid plexus 
enter from without, may be laid open to the bottom 
of the cornu. By this means the posterior part of 
the gyrus fornicatus will be displayed, with the su/- 
cus hippocampi between it and the tenia hippocampi, 
and the so-called fascia dentata at the bottom of the 
sulcus. 

The choroid plexus is to be divided on each side 
at the entrance into the descending cornu; the pia 
mater behind the velum interpositum is to be raised 
from the corpora quadrigemina, which it covers, and 
as it is reflected forwards, care is to be taken to 
separate from it without injury a body about the size 
of a small pea, the pineal body, which is attached 
delicately in front of the corpora quadrigemina ; the 
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velum interpositum can then be raised completely, so 
as to display the third ventricle beneath it, and on 
the under surface of the velum interpositum the 
choroid plexus of the third ventricle. In the third yen- 
tricle, attention is to be paid to the connection of the 
pineal body with the rest of the brain by a folded 
white lamina called the posterior white commissure, 
and to its pair of peduncles, also to the anterior white 
commissure in front of the anterior crura of the 
fornix, and to the middle or soft commissure uniting 
the optic thalami, but sometimes absent. The 
anterior extremity of the aqueduct of Sylvius or iter 
a tertio ad quartum ventriculum will be recognized 
below the posterior white commissure. Between the 
corpora quadrigemina and optic thalamus on each 
side the little elevations called outer and inner corpora 
geniculata, in connection with the optic tract, are to 
be noted; and between the corpora quadrigemina and 
cerebellum the valve of Vieussens (or anterior velum) 
with the superior crura of the cerebellum or processus 
a cerebello ad testes on each side of it, and the fourth 
pair of nerves arising from its fore part. 

At this stage it is advisable, if the base have been 
previously examined, to divide the isthmus cerebri, 
separating the cerebrum from the posterior parts of 
the encephalon by a cut passing through the valve 
of Vieussens above and the crura cerebri below. In 
the section the locus niger will be seen. The right 
and left portions of the cerebrum should be separated 
by an incision in the middle line; the parts displayed 
in section should be studied, and one of the anterior 
erura of the fornix should be followed down to the 
corresponding corpus albicans, and its fibres traced 
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thence into the optic thalamus. On the least injured 
_ side transverse sections should then be made. 

Divide on each side the restiform body and the 
pons Varolii where they are about to enter the cere- 
bellum, forming its inferior and middle crura. The 
fourth ventricle will thus be laid open; the groove 
ealled calamus scriptorius will be seen on its floor, 
continued up from the opening of the central canal 
of the spinal cord. Fibres of the auditory nerve will 
be seen extending to the middle line, and lower down 
the delicate flap called the ligula ; also internal to 
the restiform bodies and the posterior pyramids, whose 
fibres may be traced beneath the gray matter of the 
floor towards the cerebrum. The various lobes and 
laminee of the cerebellum may now be studied; but 
it is only necessary here to mention the amygdala 
placed on each side of the vallecula, behind the floc- 
culus, and, in the vallecula, the inferior vermiform 
process, divided into parts from behind forwards, 
named the pyramid, uvula, and nodule or laminated 
tubercle. At each side of the laminated tubercle is 
a thin layer of cerebral substance, the posterior velum, 
which forms the posterior limit of the original 
eavity of the cerebellum seen in the feetus and lower 
kinds of vertebrata. The cerebellum should now be 
divided by mesial section; and another vertical 
incision should be made backwards and outwards, 
so as to exhibit the corrugated gray centre, called 
corpus dentatum, found in each lateral half. A simi- 
larly shaped centre, the olivary nucleus, is seen on 
transverse section through the olivary body of the 
- medulla oblongata. 
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5. Superficial Dissection of the Neck.—It is 
necessary that the surgically important region in 
which the third part of the subclavian artery lies, 
behind the sterno-mastoid muscle, should be studied 
before the removal of the arm; and it is well that in 
conjunction with the dissection of the arm an exa- 
mination should be made of the structures passing 
into it from the neck; the posterior triangle should 
therefore be dissected during the first three days 
after the subject has been laid on its back, and on 
the morning of the fourth day the clavicle should be 
either divided or disarticulated. 

The shoulders of the subject having been raised 
by a block, the head should be allowed to hang back 
over the end of the table, with the face inclined 
away from the side to be dissected. A mesial 
- incision may be made from the sternum to the chin, 
and another outwards along the clavicle to the 
acromion to join the incisions already made from 
behind, care being taken not to injure the muscular 
fibres of the platysma myoides and the branches of 
cutaneous nerves descending over the clavicle. Re- 
flect the skin towards the face, and at the same time 
display underneath it the platysma myoides muscle ; 
then let it also be reflected upwards, and dissect the 
trunks of superficial veins and nerves. The anterior 
and external jugular veins present varieties in differ- 
ent subjects, but the anterior is distinguished by 
dipping down to the deep structures in front of the 
sterno-mastoid muscle, while the external jugular dips 
down behind that muscle. The nerves to be sought 
are the superficial branches of the cervical plexus, 
and radiate from the middle of the posterior border 
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of the sterno-mastoid muscle; the small occipital 
ascends along the posterior border of the muscle, 
the great auricular is direeted towards the interval 
between the ear and the jaw, the superficial cervical 
turns directly forwards before dividing over the 
anterior triangle or part of the neck in front of the 
sterno-mastoid muscle; and the descending branches, 
stretching over the posterior triangle, are distin- 
guished as supra-sternal, supra-clavicular, and supra- 
acromial, 

6. Posterior Triangle,—In pursuing the dissec- 
tion just made, a considerable amount of loose con- 
nective tissue will be found, in which the descending 
eutaneous branches of the cervical plexus are im- 
bedded. This is now to be removed; the posterior 
border of the sterno-mastoid muscle and anterior 
border of the trapezius are to be cleared, and the dis- 
position of the fascia stretched between them is to 
be noted. In the lower part of the space will be 
seen the posterior belly of the omo-jyoid musele ex- 
tending backwards and downwards, and bound down 
by an important layer of deep fascia, which inverts it, 
and is attached inferiorly to the clavicle. This belly 
of muscle subdivides the posterior triangle. The 
superior division may*be cleared out first. In its 
upper part, connected with the descending cutaneous 
nerves, will be found the spinal accessory nerve, which 
is to be followed from its place of exit from the 
sterno-mastoid to its disappearance beneath the 
trapezius muscle. A chain of lymphatic glands 
(glandule concatinate) is to be displayed along by 
the posterior border of the sterno-mastoid muscle. 

_ Forming the floor of this upper part of the posterior 
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triangle will be’ found the upper portions of the 
splenius capitis and colli, of the levator anguli scapula, 
and of the scaleni muscles. 

The deep fascia binding down the posterior belly 
of the omo-hyoid muscle is now to be removed, and 
the dissection of the inferior division of the posterior 
triangle proceeded with. The structure which should 
be first sought for is the nerve to the subcluvius mus- 
cle, a small twig which descends from the forepart of 
the junction of the fifth and sixth nerves, and is lia- 
ble to be destroyed if not saved at once. The external 
jugular vein is then to be followed to its termination 
in the subclavian; the scalenus anticus muscle is to 
be cleared, with the phrenic nerve on its surface; and 
emerging from beneath the outer border of that 
muscle will be found, in series from above down- 
wards, the two upper trunks of the brachial plexus, 
and the subclavian artery. The upper trunk of nerve 
will be seen to be formed by the union of the fifth — 
and sixth, while the second consists of the seventh 
nerve; the artery will be found to curve over the 
apex of the pleural sac. Crossing the space is the 
transverse cervical artery with its vein superficial to 
it; and in many instances the posterior scapular artery, 
usually reckoned as a divisién of the transverse cer- 
vical, will be seen arising from the subclavian in the 
space. Behind the clavicle will be found the supra- 
scapular artery and vein. 

7. Anterior Triangle,—The surface of the sterno- 
cleido-mastoid muscle should now be completely 
cleaned, as well as the muscles in front of it, viz., the 
sterno-hyoid, sterno-thyroid, and anterior belly of the 
omo-hyoid ; and at the same time care should be taken ~ 
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of the branches to these muscles from the loop formed 
_ by the hypoglossal nerve with communication from 
the cervical plexus, as also of the various layers of 
fascia in the middle line. One layer of fascia will 
be found extending between the sterno-mastoid 
muscles of opposite sides, and attached to the fur- 
eula of the sternum; another between the sterno- 
hyoid and sterno-thyroid muscles of opposite sides ; 
and a third still deeper, extending down into the 
thorax. These and the other structures met with 
near the middle line are to be studied in relation to 
the operation of tracheotomy. The other structures 
are the inferior thyroid veins, the ima thyroidea artery 
(when it is present), the isthmus of the thyroid body 
- above, the innominate artery below, and on each side 
of the trachea the common carotid. 

In the upper part of the anterior triangle of the 
neck is to be exposed the digastric muscle, the pos- 
terior belly of which, together with the stylo-hyoid 
muscle, extending from behind the ear to the hyoid 
bone, separates the district below the chin known as 
the digastric space from the neck proper. The nerve 
(from the third division of the fifth) to the anterior 
belly of the digastric will be found at its outer border 
near the jaw, and, traced backwards, will be seen to 
be one of the branches of a small trunk, the other 
branch of whieh enters from the superficial aspect 
the mylo-hyoid, the flat muscle beneath the anterior 
belly of the digastric. The superficial and larger 
part of the submaxillary gland must at the same time 
be dissected out, with the trunk of the facial artery, 
which is in close connection with it, and furnishes 
it with twigs, and gives off, as it passes across the 
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space, its submental branch ; but the deep part of the 
gland, passing beneath the border of the mylo-hyoid 
muscle, may be left undisturbed at present. Also 
disappearing beneath the border of the mylo-hyoid 
muscle, not far from the hyoid bone, is the trunk of 
the hypoglossal nerve ; and by following it backwards 
_a little way, there will be reached its branch to the 
thyro-hyoid muscle, and about half an inch further 
back the descending branch (descendens noni), which 
is to be completely dissected out to its distribution, 
and to have its connections with the cervical plexus 
followed up. The thyro-hyoid muscle can be dissected 
out by raising the sterno-hyoid from its surface 
without dividing it, and along the line of contact of 
the attachments of the sterno-thyroid and thyro- 
hyoid muscles the exlernal laryngeal branch of the 
superior laryngeal nerve is to be found, and it should 
be followed to its destination in the crico-thyroid 
muscle. This muscle, with its fellow, and the crico- 
thyroid membrane, which the pair of muscles partially 
cover, together with a small twig of the superior 
thyroid artery directed across the membrane, may be | 
studied at once. 

The sheath of the common carotid artery and inter- 
nal jugular vein, where those vessels are crossed by 
the upper border of the anterior belly of the omo- 
hyoid muscle, should now be opened, the position of — 
the artery, vein and pneumo-gastric nerve noted, and 
the artery followed up so as to display the external 
and internal carotid arteries as far as the stage of the 
dissection permits. The veins will be followed at 
the same time, and the communication between the 
tributaries of the external and internal jugular by 
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means of the fucial communicating is to be noted ; 
after which it may be convenient to divide the ex- 
ternal jugular. Also, behind the sheath of the great 
vessels, the cervical cord of the sympathetic nerve 
will be seen; but it may be advisable to leave its 
careful dissection toa later period. The first branch 
of the external carotid artery to be followed is the 
superior thyroid. Its offset to the sterno-mastoid mus- 
cle sometimes comes off separately from the main 
trunk; another offset, the superior laryngeal, will be 
seen piercing the thyro-hyoid membrane; and pierc- 
ing along with it is the superior laryngeal nerve, 
which may be traced back towards the pneumo- 
gastric. The other offsets of the superior thyroid 
artery, namely, the inferior hyoid and the crico-thyroid, 
having been shown, the termination of the artery in 
the thyroid body is to be exhibited, and the thyroid 
body should be dissected fully out, so as to show the 
whole lateral lobe, the termination of the inferior 
thyroid artery, and the superior and middle thyroid 
veins. The lingual artery at present can be followed 
no further than the point where it becomes concealed 
by passing beneath the hyo-glossus muscle. Imme- 
diately above it is the facial artery, whose first two 
branches, the ascending palatine and tonsillar, can 
now be displayed at their origins. The ascending 
pharyngeal branch of the external carotid may also 
be shown at its origin by raising the trunk. Coming 
_ off from the external carotid behind are the occipital 
and posterior auricular; the occipital, crossed by the 
hypoglossal nerve, is to be traced upwards, and the 
_ posterior auricular can be followed to its distribution. 
9 
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8. Deep Dissection of the Root of the Neck.— 
The slerno-cleido-mastoid muscle is to be divided, and 
its attachments are to be thoroughly dissected out. 
On the fourth day, after the subject has been placed 
on its back, the clavicle having been divided by the 
dissector of the arm (or removal at the sterno-clavi- 
cular articulation, if it has been so agreed on), a 
view is to be obtained of the passage of the brachial 
plexus from the neck into the axilla. From the 
brachial plexus will be seen given off the following 
branches above the clavicle, besides the phrenic and 
the nerve to the subclavius muscle already pre- 
served :—from the back of the cord formed by union 
of the anterior divisions of the fifth and sixth spinal 
nerves, the subscapular nerve; from the same two 
trunks before they join, the posterior thoracic nerve 
(external respiratory nerve of Bell) destined for the 
serratus magnus muscle; and from the back part of 
the fifth, the branch for the rhomboid muscles. 

The first part of the subclavian artery, internal to 
the scalenus anticus muscle, now demands attention ; 
and the arrangement of this, as well as the lower 
part of the common carotid artery, is to be compared 
on the right and left sides of the body. The vagus 
nerve is to be followed down ; and on the right side, 
after crossing the subclavian artery, it will be seen 
to give off its recurrent laryngeal branch. On both 
‘sides the recurrent laryngeal nerve will be found 
passing up in the angle between the trachea and 
cesophagus. One or two branches of the sympathetic 
may pass in front of the right subclavian artery, and 
are to be preserved ; but they can be better followed 
at a later stage. Three branches of the subclavian 
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artery appear prominently, one directed downwards, 
namely, the internal mammary, and the other two 
upwards, namely, the vertebral and the thyroid axis. 
The three branches of the thyroid axis, namely, the 
inferior thyroid, the transverse cervical, and the supra- 
scapular, have already been seen in their distribu- 
tion; their continuity will now be displayed; and 
the ascending cervical branch of the inferior thyroid 
artery will be traced upwards in the line of contact 
of the scalenus articus and the rectus capitis anticus 
major. To see the superior intercostal artery, the sub- 
clavian must be pulled a little forward, as the origin 
of this branch is on its posterior aspect, where it 
begins to be crossed by scalenus anticus; it enters 
immediately into the chest; but before doing so, it 
is usually the source of the deep cervical, which passes 
back below the transverse process of the seventh 
cervical vertebra. 

9. The Face.—It is sometimes deemed desirable 
to devote one side of the face to the study of the 
muscles, and the other to the vessels and nerves. 
There is, however, no real difficulty in making a 
tolerably complete dissection of all the structures on 
both sides. 

To display the frontal region, a mesial incision 
may be made from the root of the nose to the vertex. 
It will be convenient then to make another incision 
outward from the middle line to the inner canthus 
of the eye, and carry it round by the margins of the 
eyelids. This will allow the very superficial orbicu- 
laris palpebrarum muscle to be dissected out; and 
the tendo oculi at its inner part is to be studied, espe- 
cially its relation to the nasal duct. The integu- 
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ment of the forehead, as far back as the ear, may 
then be reflected. Near the middle line will be 
found the supratrochlear branch of the ophthalmic 
nerve, and frontal branch of the ophthalmic artery ; 
and further outwards, ascending from the supra- 
orbital notch, the supraorbital branch of the same 
nerve and the corresponding branch of the ophthal- 
mic artery. Extending upwards from under cover 
of the orbicularis palpebrarum is the frontalis muscle, 
or frontal belly of the occipito-frontalis lost in aponeu- 
rosis extending over the cranium; and its innermost 
fibres are prolonged downwards on the nose to form 
the pyramidalis nasi. On reflecting the frontalis the 
corrugator supercilii will come into view attached to 
the inner end of the superciliary ridge and extending 
upwards and outwards. Farther out, on the temporal 
region, will be found the ramifications of the tem- 
poral artery with the branches of the auriculo-tem- 
poral division of the inferior maxillary nerve, and in ~ 
front of this the uppermost branch of the facial nerve, 

emerging from underneath the parotid gland and 

directed towards the forehead and angle of the eye- 

lids. Also at this time the attrahens and aitollens 

aurem muscles, in front of and above the ear, are to 
be dissected, if not already seen with the dissection 

of the back of the scalp. 

If the incision above the ear be now prolonged 
downwards in front of it to join the dissection in the 
neck, the remaining integument of the face may be 
removed from behind forwards toward the middle 
line. The outline of the parotid gland prolonged a 
little over the jaw, with the duct (Stenson’s) extend- 
ing forwards from it to enter the mouth, is to be 
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brought into view; also the little outlying portion 
of the gland termed socia parotidis, and the trans- 
verse facial branch of the temporal artery above the 
duct, and the various remaining trunks of the facial 
nerve issuing from beneath the anterior border of 
the gland, and diverging as they pass forward ; also 
the minute malar branch of the superior mazillary 
nerve emerging from a foramen on the front of the 
malar bone. 

The continuation of the platysma myoides is to 
be followed over the jaw, and its posterior fibres may 
be traced to the angle of the mouth, forming the 
risorius muscle of Santorini. ‘Two muscular slips, the 
zygomaticus major and minor, are next to be ex- 
hibited, descending from the malar prominence to 
the angle of the mouth; and internal to them, aris- 
ing beneath the orbit and crossed by the facial ar- 
tery is the levator proprius labii superioris, with the 
outer border of which the zygomaticus minor is 
usually connected. More internally, descending on 
the side of the nose, is the levator communis labii su- 
 perioris aleque nasi; and on the ridge of the nose is 
the terminal twig of the nasal branch of the fifth 
nerve, emerging between the bone and cartilage; 
while lower down is the very small depressor ale 
nasi, arising from the inferior fossa and inserted into 
the septum and back part of the ala of the nose. 
The course of the main trunks of the facial artery 
and vein is to be traced from their appearance on 
the face in front of the masseter muscle to their ter- 
mination in the angular artery and vein internal to 
the orbit ; and the lateral nasal branch of the artery 
will also be seen. Two deeper muscles and a nerve 

Q* 
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are now to be displayed, to a certain extent, under 
cover of the levator proprius labii superioris. The 
nerve, the infraorbital, emerges from the canal of the 
same name; it is the terminal part of the second 
division of the fifth nerve, and sends large branches 
to the upper lip. The muscles arise from the canine 
fossa, and are the levator anguli oris directed down- 
‘ wards and outwards, and the compressor naris widen- 
ing as it extends inwards on the nose. The buc- 
cinator, the flat muscle which supports the mucous 
membrane of the mouth between the upper and 


lower jaws, is now to be cleaned ; and the pad of fat | 


between its back part and the masseter muscle is to 
be taken away ; and on the surface of the buccina- 
tor, when the facial artery is small, there may some- 
times be found an enlarged buccal branch of the 
internal maxillary. 

Below the mouth the depressor anguli oris will be 
seen extending directly downwards; and internal to 
it, slightly concealed by it, the fibres of the flat 
depressor labii inferioris pass upwards and inwards, 
extending to the middle line. The remaining mus- 
cele of this region, the levator menti, cannot be seen 
to advantage except by a mesial incision, when its 
fibres will be seen arising together from the incisor 
fossa of the lower jaw, and spreading downwards 
and towards the surface. The depressor labii is to 
be divided, and beneath it there will be seen emerg- 
ing from the mental foramen the mental branch of 
the inferior denial artery and nerve, the artery a 
branch of the internal maxillary, and the nerve a 
branch of the third division of the fifth. Beneath 
the depressor anguli oris, and anastomosing with 


THE HEAD AND NECK. 103 


the mental artery, is the inferior labial branch of the 
facial. 

The lips ought now to be everted as much as pos- 
sible, and, if necessary, held with hooks, and the 
mucous membrane should be dissected off, so as to 
show the buccal glands like small lentils, and the 
deep surface of the orbicularis oris muscle. Being 
the deepest of the muscles of the oral orifice, the 
orbicularis is best dissected in this manner, which 
allows also the attachment of some of its fibres to 
the upper and lower jaws to be seen, and the coro- 
nary branches of the facial artery. Lastly, the 
cartilages of the nose should be dissected, so as to 
display the form of the alar cartilages and their dis- 
tinctness from the triungular and septal cartilages. 

10, Temporal and Zygomatic Region.—Let 
the branches of the facial nerve be traced back 
through the parotid gland, and the main trunk fol- 
lowed up to the stylo-mastoid foramen. The two lit- 
tle branches given off at that point, and supplying 
the stylo-hyoid muscle and the posterior belly of the 
digastric should also be found. The parotid gland 
is then to be removed; its intimate connection with 
the terminal part of the external carotid, and the 
origins of the internal maxillary and temporal arte- 
ries, will, in doing this, be noted, as well as its rela- 
tions to the part of the cervical fascia known as the 
stylo-maxillary ligament and to muscles. 

The temporal fascia is now to be laid bare, and an 
incision is to be made along the upper border of the 
zygoma, so as to show that the temporal fascia is 
divided here into two layers with fat between them, 
among which lies the ¢emporal branch of the supe- 
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rior maxillary nerve. The fascia is then to be com- 
pletely divided, so as to lay bare the temporal mus- 
cle. The masseter muscle is to be properly cleaned, 
and its artery and nerve may be found as they 
emerge from the sigmoid notch of the lower jaw and 
enter its upper and back part, where a portion of 
the deep division of the muscle is left uncovered by 
the superficial. 

The zygomatic arch is to be divided with the bone 
nippers, as far forwards and as far back as possible, 
namely, in front and behind the origin of the mas- 
seter, and that muscle is to be reflected downwards 
and separated from the greater part of the ramus 
of the jaw, so as to show the extent of its attach- 
ments. The surface of the femporal muscle is then 
to be examined. The handle of the scalpel is to be 
passed in beneath the attachment of the temporal 
muscle to the coronoid process, so as to make sure 
of separating from its deep surface the buccal branch 
of nerve; and by means of two cuts with the bone 
nippers, one directed downwards from the sigmoid 
notch, and the other backwards from the lower part 
of the anterior border of the ramus, the coronoid 

_ process and forepart of the ramus are to be detached. 
The temporal muscle can then be reflected upwards, 
and what is known as the pterygoid space will be 
brought into view, and may be further exposed by 
clipping away all but the posterior border of the 
ramus of the jaw. 

On cleaning away the adipose tissue, the external 
pterygoid muscle will be found occupying the zygo- 
matic fossa, and directed back to the neck of the 
jaw ; and on its surface the internal maxillary artery 
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lies in its course from the parotid region, where it 
has been seen arising, till where it dips between the 
heads of the external pterygoid muscle into the 
pterygo-maxillary fossa. As it comes forward be- 
low the insertion of the muscle, the artery gives off 
the middle meningeal branch upwards and the infe- 
rior dental in a downward direction, and rests on a 
strong membrane descending from the spinous pro- 
cess of the sphenoid bone to the sharp edge of the 
opening of the inferior dental canal, namely, the 
structure known as the internal lateral ligament of 
the temporo-maxillary articulation. Further for- 
wards the artery gives off muscular branches, 
namely, the deep temporal, pterygoid, and masseteric ; 
and these are to be exhibited. Also in this space 
are to be seen various branches of the inferior max- 
illary or third division of the fifth nerve; three of 
these appear above the external pterygoid muscle, 
namely, the masseteric already identified, and an an- 
terior and posterior deep temporal to the temporal 
muscle; piercing the external pterygoid is the buccal 
nerve already alluded to, destined to supply the mu- 
cous membrane internal to the buccinator muscle; 
and appearing beneath the external pterygoid are 
two larger trunks, the anterior of which is the gus- 
tatory or lingual branch, while the posterior is the 
inferior dental, and is seen to enter the inferior den- 
tal canal, and, before doing so, to give off the mylo- 
hyoid branch, the termination of which has been 
already seen. Subjacent to these trunks the internal 
pterygoid muscle is seen emerging from beneath the 
external pterygoid, and passing downwards and 
backwards to the angle of the jaw. The course of 
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the inferior dental canal may be laid open with the 
nippers, so as to display the nerves and arteries 
going to the teeth. 

The remaining part of the ramus of the jaw is now 
to be divided, and the temporo-maxillary articula- 
tion is to be studied. This cannot be done perfectly ; 
for. to study the whole anatomy and movements of 
this articulation it is necessary to devote the head of 
a young adult subject specially to the purpose. But 
the external lateral ligament and the capsule and inter- 
articular cartilage can be seen, and also the cireum- 
stance that the latter glides backwards and forwards 
with the condyle of the lower jaw. In disarticulat- 
ing the joint, care is to be taken to keep the knife 
close to the capsule, so as not to injure the auriculo- 
temporal nerve. The external pterygoid muscle may 
then be reflected forwards, and its nerve may be 
found, after which the muscle may be altogether 
removed. This allows the auriculo-temporal nerve 
to be traced out from its origin from the inferior 
maxillary trunk; also the chorda-tympani joining the 
gustatory nerve at an acute angle from behind, and 
the middle meningeal artery passing up to the fora- — 
men spinosum, and giving off the small meningeal 
branch which enters by the foramen spinosum. The 
pterygo-maxillary ligament separating the buecinator 
muscle from the superior constrictor should also be 
studied. 

11, The Sublingual Region.—The tip of the 
tongue should be laid hold of and pulled forwards; 
and it may be found convenient to retain it in that 
position by means of a stitch attached to the nasal 
septum. The anterior belly of the digastric muscle 
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is then to be divided, and the lower jaw is to be sawn 
through near the symphysis. The mylo-hyoid mus- 
cle is to be divided by an incision near its maxillary 
attachment ; the divided portion of the jaw is to be 
turned upwards, and the parts beneath dissected. In 
the forepart of the dissection will be seen the deep 
part of the submaxillary gland, with the duct of the 
gland (W harton’s duct) passing forwards to the lower 
part of the frenum of the tongue. Close to this, ad- 
herent to the mucous membrane of the mouth is the 
sublingual gland, about the size of an almond, with 
ducts too minute to be studied without making a 
special dissection (ducts of Rivini), some of them 
joining the submaxillary duct, and others opening 
independently; and crossing the submaxillary duct 
is the gustatory nerve, whose distribution along the 
side of the tongue is to be followed; and with the 
lower border of which, as it lies close to the sub- 
maxillary gland, is connected the minute submazil- 
lary ganglion, giving branches to the gland. <A 
branch passing from the nerve to this ganglion can 
be traced into continuity with the chorda tympani. 
Further, in the forepart of the dissection, beneath 
the mylo-hyoid is the genio-hyoid muscle, and beneath. 
the genio-hyoid is the inferior border of the genio- 
glossus, the back part of whose lingual attachment 
is still hid by the hyo-glossus ; and crossing the lower 
part of the hyo-glossus to enter the genio-glossus is 
the hypoglossal nerve. Reaching the tongue from 
behind, and decussating with the upper attachment 


_of the hyo-glossus is the sty/o-glossus muscle; diverg- 


ing from the stzy/o-glossus in a downward direction is 
the stylo-pharyngeus muscle; and curving forwards 
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from under cover of that muscle is the glosso-pharyn- 
geal nerve. On dividing the hyo-glossus muscle, 
the lingual artery can be followed forwards, giving 
off the superior hyoid, the dorsal artery of the tongue, 
and the sublingual branch, and ending in the ranine 
artery to the tip of the tongue. In front of the 
place where the gustatory nerve descends into the 
sublingual region, the attachment of the middle con- 
strictor of the pharynx to the jaw is seen. When 
this dissection has been finished, the fastening of 
the tip of the tongue should be loosened, and the 
tongue returned to its place, that the relations of 
parts to the floor of the mouth in their ordinary 
position may be studied. 

12. Parts within the Cranium.—The head is to 
be well raised with blocks, so as to bring the interior 
of the base of the skull conveniently into view. The 
place at which each cranial nerve pierces the dura 
mater is to be noted, and also the attachments of the 
divided falx cerebri and tentorium cerebelli, and the 
mesial process of dura mater beneath the tentorium, 
called falz cerebelli. The superior longitudinal sinus, 
along the upper border of the falx cerebri, already 
opened in part of its extent, is to be followed down 
to the level of the tentorium, where it ends in the 
torcular Herophili aud divides into the two lateral 
sinuses. Along the inferior border of the falx cerebri 
is the inferior longitudinal sinus, which has more the 
character of a vein than of a sinus. On reaching the 
tentorium this sinus is joined by the veins of Galen, 
which were cut across in removing the brain; and the 
blood from these two sources flows to the toreular 
along the straight sinus in the angle of union of the 
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falx cerebri with the tentorium. In the falx cerebelli 
will be found the occipita/ sinus, also leading into the 
torcular Herophili. The lateral sinuses are to be laid 
open in their whole course down to the jugular fora- 
men; and there the commencement of the jugular 
vein is to be seen with the three parts of the eighth 
nerve internal to it, and the inferior petrosal sinus 
running along the occipital border of the petrous 
bone and separating the glosso-pharyngeal nerve from 
the pneumogastric and spinal accessory as it falls into 
the jugular vein. Along the free border of the 
petrous bone the superior petrosal sinus is to be laid 
open; and, between the two superior petrosal sinuses, 
across the basilar process of the occipital bone, is the 
transverse sinus. An incision is now to be carried 
from a position immediately outside the point of 
exit of the third nerve, backwards and then out- 
wards, to that of the fifth, and is to be prolonged a 
little way forward and outward, and on raising the 
flap of dura mater so made, the cavernus sinus will 
be brought into view; and by incisions round the 
opening where the infundibulum descended to the 
pituitary body, the circular sinus uniting the two 
cavernous sinuses will be laid open. The positions in 
the cavernous sinus of the third, fourth, sixth, and 
ophthalmic division of the fifth nerve and the internal 
carotid artery are to be observed ; and the dura mater 
should be dissected from the other two divisions of 
the fifth nerve, and the trunk of the nerve should be 
raised so as to get a complete view of the Gasserian 
ganglion and of the motor root of the nerve passing 
under the ganglion to join the third or inferior max- 
Ulary division; but the artery should not be much 
10 
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interfered with, if the carotid and cavernous plexuses 
of the sympathetic are to be afterwards sought; and, 
indeed, the best plan is to leave the sinus on one 
side uninjured for that dissection. The pituitary body 
may be removed from the sella turcica and examined. 
By stripping the dura mater from the bone, the trunk 
of the middle meningeal, after entering the skull, may 
be brought into view, and in well-injected subjects 
it may be possible to see the branch to the hiatus 
Fallopii, the small meningeal branch entering by the 
foramen ovale, and the anterior meningeal artery en- 
tering by the side of the cribriform plate from the 
ethmoidal artery, the posterior meningeal branch of 
the occipital artery, entering by the jugular foramen, 
and miningeal branches of the vertebral artery. 

13. The Orbit.—The frontal bone should be di- 
vided with the saw, either vertically or in a direction 
downwards and outwards, so as to open into the orbit 
near its inner side, immediately external to the fovea 
trochlearis. Anothersaw-cutshould be made through 
the side of the skull, downwards and forwards, to 
the sphenoidal fissures ; the ascending process of the 
malar bone should be divided with the bone-nippers ; 
the piece of bone between the saw-cuts is then to be 
separated by a smart blow of the mallet and turned 
forwards or removed without injury to the facial 
structures on its surface; and the unroofing of the 
orbit, back to the cavernous sinus, should be com- 
pleted by further use of the bone-nippers. The dura 
mater investing the contents of the orbit is then to 
be slit open, and the frontal branch of the ophthalmic 
nerve will be seen passing forwards and dividing into 
the supra trochlear and supra-orbital, which may be 
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followed into continuity with the facial dissection. 
Also, passing forwards in the middle will be seen the 
levator palpebre muscle, going forwards to the carti- 
lage of the upper lid, and the superior rectus muscle 
of the eyeball immediately below it. A little internal 
to this is the superior oblique muscle, which is to be 
followed forwards to its pulley at the fovea trochlearis 
of the frontal bone, and is to be traced thence to the 
eyeball. Near the back part of this muscle on its 
upper surface the fourth nerve will be seen entering 
it, and this is to be traced back into continuity with 
the dissection in the cavernous sinus. Also, the 
frontal nerve is to be traced backwards, when it will 
be found, at the back of the orbit, to give off a smaller 
branch, the lachrymal, which is to be traced to the 
lachrymal gland at the upper and outer part of the 
eye, and will be found to send branches forwards to 
the outer half of the eyelids. 

A quantity of fat may now be removed most 
effectually and rapidly by moving the scalpel back- 
wards and forwards with its edge directed to one 
side, so as to push the fat with the flat of the blade, 
and isolate it from the important structures lying 
more or less longitudinally. Crossing the optic nerve 
will be seen the ophthalmic artery giving off the 
lachrymal and supra-orbital at the back of the orbit. 
As it crosses the nerve, it gives off a series of minute 
branches, the central artery of the retina and the ciliary 
arteries; further forwards it sends ethmoidal branches 
into the anterior and posterior internal orbital fora- 
mina and branches to the muscles; and in front it 
ends in palpebral, nasal, and frontal branches. The 
external rectus muscle is to be thoroughly exposed so 
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as to show its two heads of origin; and between 
these are to be found the other nervous trunks enter- 
ing the orbit, namely, in series from above down- 
wards, the upper division of the third nerve, the 
nasal branch of the ophthalmic, the lower division of 
the third, and the sizth nerve. On the outer side of 
the optic nerve the lenticular ganglion is to be found 
with its long root from the nasal nerve, as well as a 
branch from the sympathetic, entering it from be- 
hind, and its short root from the inferior division of 
the third nerve coming up from below, while its 
branches of distribution extend forwards and pierce 
the sclerotic. The nasal nerve is to be traced for- 
wards to the anterior internal orbital foramen by 
which it leaves the orbit, and the infra-trochlear 
branch which it gives off in its course is to be fol- 
lowed forward to the lower eyelid and side of the 
nose. The third nerve is also to be traced, its upper 
division to the upper and inner recti and the levator 
palpebree, its lower division to the inferior rectus and 
inferior oblique; and the sixth nerve is to be followed 
into the external rectus muscle. The inferior oblique 
muscle is best brought into view by dividing the 
conjunctiva below the eyeball, and seeking for the 
muscle at its origin at the inner part of the orbit, 

near its margin. 

There remain still for examination the Lachi mal 
apparatus, the inner surface of the eyelids, and the 
tensor tarsi muscle. The caruncula, plica semilunaris, 
and puncta lachrymalia should be looked at in the 
living subject ; and after that bristles may be passed 
into the puncta on the dead subject, and an effort 
made to follow the canaliculi. The levator palpebree 
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muscle is then to be divided, and the orbicularis pal- 
pebrarum and the eyelids should be raised from their 
connections above, below, and on the outside, and 
turned over towards the nose. By this means the 
tarsal conjunctiva, with the outlines of the Meibomian 
glands and subjacent tarsal cartilages visible through 
it, is brought into view, and the deep surface of the 
‘inner part of the orbicularis muscle can be dissected 
so as to display the fibres behind the tendo oculi and 
the extension over the lachrymal sac constituting 
the tensor tarsi. The lachrymal sac may be laid open 
and the entrance of canaliculi into it exhibited ; 
and a probe may be passed down to test the direction 
and width of the nasal duct; or the catheterization 
of the duct from the nose may be practised according 
to the surgical rules; but on one side the duct should 
be left uninjured for future examination. 

14, Deep Dissections of Nerves and the 
Internal Ear.—The contents of the orbit having 
been removed, the foramen rotundum and _infra- 
orbital canal are to be laid open, to exhibit the 
superior maxillary nerve and its branches. Opposite 
the spheno-maxillary fossa it gives off the temporo- 
malar branch and sends down two communicating 
branches to Meckel’s ganglion ; immediately in front 
of these the two posterior dental branches will be 
found descending on the tuberosity of the upper 
jawbone, while in the forepart of the infra-orbital 
canal is given off the anterior dental branch. The 
outer part of the orbital floor may now be removed 
entirely, and the tuberosity of the superior maxillary 
fossa may be nipped away with the bone-nippers till 
the anterior wall of the spheno-maxillary fossa is 
ee 
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removed. There will then be obtained a view of 
the spheno maxilliary or Meckel’s ganglion, with the 
nasal and naso-palatine branches passing through the 
spheno-palatine foramen, the three palatine branches, 
one of them much larger than the others, extending 
downwards, and the Vidian nerve, with the minute 
branch termed pharyngeal, passing backwards. Also 
the internal maxillary artery, ending in posterior 
dental, infra-orbital, palatal, Vidian, and nasal branches, 
will be seen. 

The side of the skull should now be removed 
down to the level of the petrous bone, the portion 
of the sphenoid bone external to the foramen ovale 
may be taken away, and the Vidian canal may be 
laid open, so as to follow the Vidian nerve into the 
great superficial petrosal. By breaking open the 
foramen ovale, the inferior maxillary can be seen 
from its origin ; its branch to the internal pterygoid 
will be seen to reach that muscle from behind, and 
at the upper part of that branch on the deep side of 
the parent trunk will be found the otie ganglion, 
connected also with the auriculo-temporal nerve. 
In this dissection the Eustachian tube is within view, 
and can be still more fully displayed in that part of 
its cartilaginous extent which is close to the base of 
the skull, by removing the thin lamina of the great 
wing of the sphenoid bone internal to the foramen 
ovale. The branches of the otic ganglion ean then 
be seen, one backwards to the tensor tympani, which 
is a small muscle lying along the Eustachian tube, 
and the other downwards to the tensor or circumflexus 
palati, which muscle is seen arising in part from the 
lower border of the cartilage of the tube. On one> 
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side, however, it is well to refrain from this dissec- 
tion, in order that at a later period the ganglion may 
be seen from the deep aspect. 

Proceeding now to the dissection of the ear, ‘the 
pinna may ie first dissected by removal of the integu- 
ment, so as to show the cartilage and muscles. On 
the foremost part of the helix is its greater muscle, 
and below this, at its extremity, dipping into the 
concha, is its smaller muscle. On the outside of the 
tragus and antitragus are the two muscles which 
take name from those eminences; while on the back 
of the pinna are two small muscles, one, the trans- 
verse, Stretching across the groove corresponding to 
the antihelix, and the other, the oblique, across the 
groove corresponding to its inferior division. The 
pointed posterior extremity of the helix, the absence 
of cartilage from the lobule, and the manner in 
which the cartilage is folded round so as to form the 
outer part of the external auditory canal, also the 
Jissures of Santorini, are all to be exhibited. 

The wall of the cranium being now sawn down to 
the level of the petrous part of the temporal bone, 
with the nippers, the osseous part of the auditory 
canal is to be laid open, care being taken not to 
injure the membrana tympani; the course of the 
tensor tympani muscle is also to be followed back- 
wards, and the tympanic cavity gently unroofed. 
With a little nicety, the deep part of the Glasserian 
fissure can also be opened, so as expose in its con- 
tinuity the chorda tympani, and show the attach- 
ment of the long process of the malleus. The action 
of the tensor tympani muscle can now be studied, and 
the arrangement of the malleus, incus, and stapes ; 
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also the tendon of the stapedius muscle will be seen 
passing forwards through the perforation of the 
pyramid to the neck of the stapes. 

When the tympanum has been studied, the general 
arrangement of the labyrinth should be examined. 
A full view of this part can only be obtained in spe- 
cimens specially prepared ; but with a few judicious 
applications of the bone-nippers, beginning by laying 
open the internal auditory meatus, the cochlea may 
be seen to lie with its base at the forepart of the 
cribriform plate, and the cavity of the vestibule 
opposite the hinder part of that plate, while the semz- 
circular canals can be seen in section. In making 
this dissection, the first care should be to follow 
the portio dura of the seventh nerve to the place 
where it turns downwards, and to show the great 
superficial petrosal nerve joining it; and in doing 
this the cochlea and vestibule will be more or less 
fully exposed. Afterwards, the descending part of 
the aqueeductus Fallopii may be laid open, and at 
the same time the muscular belly of the stapedius 
muscle, which lies close to the facial nerve, may be 
exposed, as also the origin of the chorda tympani from 
the facial nerve. 

The styloid process should now be nipped across, 
and, together with the muscles attached to it, should 
be turned forwards; the upper parts of the glosso- 
pharyngeal, vagus, and spinal accessory nerves should 
be dissected out, and the pharyngeal branch of the 
vagus should be traced from its origin to its destina- 
tion. The remaining portion of the temporal bone 
bounding the jugular fossa should be separated and 
carefully raised, and in doing this it is possible to 
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find the auricular branch of the vagus (Arnold’s) 
entering the bone; and the tympanic branch of the 
glasso-pharyngeal nerve (Jacobson’s) may possibly be 
seen entering the spiculum between the jugular fossa 
and carotid canal. The carotid canal should be fully 
laid open so as to expose the passage of the eighth 
nerve out of the cranium, and the connections of its 
parts will then be seen; also the petrous and jugular 
ganglia of the glosso-pharyngeal nerve, and the ganglia 
of the root and trunk of the vagus. The uppermost 
ganglion of the sympathetic ean now also be dissected 
out. Its connections upwards should be traced along 
the internal carotid artery into the carotid and 
cavernous plexus, also its communications with the 
' four upper cervical nerves, and its cardiae branch. 
Tracing the sympathetic cord downwards, its middle 
and lower cervical ganglia in the lower part of the 
neck, their connection respectively with the fifth and 
sixth and with the seventh and eighth spinal nerves, 
and their cardiac branches are all to be shown. 

15, Pharynx, Larynx, Tongue, and Nares.— 
The main trunks of the bloodvessels having been 
removed, the trachea and cesophagus are to be divided 
at the root of the neck, and the pharynx is to be 
raised from the prevertebral muscles, and followed 
up to the base of the skull. An occipital ligament 
of the pharynx will be seen running back to the 
tubercle on the basilar process of the oecipital bone, 
and is to be severed. By means of the chisel and 
mallet the skull is to be divided so as to separate 
the part to which the pharynx is attached from the 
hinder part; and if on one side the petrous part of 
the temporal bone still remains, the section should 
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be made to pass behind it. The pharnyx should now 
be distended with tow; the glosso-pharyngeal nerve, 
the pharyngeal branch of the vagus, and the superior 
and recurrent laryngeal nerves, together with the 
laryngeal and ascending pharyngeal arteries, and pala- 
tal and tonsillar branches of the facial, should be fol- 
lowed as far as practicable, and the superior, middle, 
and inferior constrictor muscles of the pharynx, with 
the longitudinal and circular fibres of the cesophagus, 
should be displayed. Also the relations of the upper 
border of the superior constrictor to the /evator and 
tensor palati are to be shown. 
After the dissection of the outside of the pharynx 
has been completed, the interior is to be brought 
into view by an incision extending down the middle, 
and another carried transversely close to the skull ; 
the posterior nares, the pillars of the fauces, with the 
tonsils between them, the glottis, the csophagus, 
and the Eustachian tubes opening above the soft 
palate, can then be studied. The muscles of the soft 
palate are then to be dissected. First, the view of 
the levator and tensor palati should be completed. 
The relation of the levator to the membranous floor 
of the Eustachian tube will be seen, and the student 
can judge for himself if there be any possibility that 
the extremity of that tube can be open when the 
muscle is swollen by contraction. Also the course 
of the tendon of the tensor or circumflexus palati round 
the hamular process, and its insertion in part into 
the hard palateshould be seen. From the extremity 
of the cartilage of the Eustachian tube the few fibres 
termed salpingo pharyngeus will be seen to descend 
when present, and running down the uvula the pair 
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of muscles named azygos. If the palate and tongue 
be now pulled in opposite directions, and the wall of 
the pharynx kept on the stretch with pins, the parts 
will be in the position most favorable for the display 
of the two muscles on each side descending from the 
palate, namely, the palato-glossus in front of the ton- 
sil, and the palato-pharyngeus spreading out behind 
to the middle line of the pharynx. 

The larynx and tongue are now to be separated 
from the parts above, and on the surface of the tongue 
the three kinds of papille, namely, filiform, fungi- 
form, and circumvallate, are to be studied, especially 
the V-shaped arrangement of the circumvallate. 
The extrinsic muscles of the tongue should be dis- 
sected up as far as possible, and the intrinsic mus- 
cles then examined. Between the genio glossus and 
hyo-glossus will be found the longitudinal muscle, 
the inferior lingualis, and by removal of the mucous 
membrane of the dorsum, the superior lingualis. 
The vertical and transverse sets of muscular fibres, as 
well as the terminal arrangement of the fibres of the 
genio-glossus, are best exhibited by thin transverse 
sections held up against the ight. The aperture of 
the glottis, the arrangement of the epiglottis, and, so 
far as can be seen without dissection, the vocal cords 
having been seen, the mucous membrane is to be re- 
moved from the back of the larnyx, and the superior 
and inferior laryngeal nerves should be dissected out, 
so as to exhibit the muscular branches of the latter 
and the communication of the two nerves under 
_. cover of the thyroid cartilage. On the back of the 
cricoid cartilage will be seen the two posterior crico- 
arytenoid muscles ; above them, on the arytenoid car- 
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tilages, the transverse fibres of the arytenoideus ; and, 
on its surface, the decussate oblique bands of the 
aryteno-epiglottidei muscles. On further removing the 
mucous membrane the cornicula laryngis (cartilages 
of Santorini) will be seen surmounting the arytenoid 
cartilages, and the cuneiform cartilages of Wrisberg 
producing a swelling in the epiglottidean fold in 
front of them. The form of the cartilages of the 
larynx is to he studied, and the crico-arytenoid and 
erico-thyroid articulations and the movements which 
they permit. The thyro-hyoid membrane and late- 
ral ligaments are also to be examined, and the hyoid 
bone and remains of the tongue may then be re- 
moved. The epiglottis may be dissected out so as to 
show its forms and connections at the base. To see 
the remaining muscles of the larnyx, the greater part 
of one-half of the thyroid cartilage may be removed 
by a vertical incision near the middle line, earried 
down to about a line from the lower border, and 
another directed backwards from this, when the 
upper attachment of the crico-thyroid muscle will be 
seen more fully. The fibres of the lateral crico-aryte- 
noid muscle will be observed converging to the outer 
angle of the arytenoid cartilage, and above it pass- 
ing forwards from the base of the same cartilage, 
the thyro-arytenoid muscle occupying the fold in 
which the vocal cord is situated. If now the mucous 
membrane above the true vocal cord on the side so 
far dissected be removed, a good view of the folds of 
the true and false vocal cords of the opposite side, 
and the ventricle between them will be obtained ; the 


saccule extending from the forepart of the ventricle — 


may be examined; and the action of the vocal cords, 
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the arytenoid cartilages and the different muscles 
can be studied. 

The nasal fossee are now to be examined; and for 
this purpose the cribriform plate and the portions of 
the frontal and sphenoid bones in front and behind 
it should be sawn close to the middle line on the 
side least dissected; the saw should then be with- 
drawn, and the palate should be sawn through on 
the same side from below. The septum of the nose 
should be denuded of its mucous membrane and the 
naso-palatine nerve should be looked for in its course 
from Meckel’s ganglion to the anterior palatine fora- 
men; and in a favorable specimen it, as well as the 
accompanying branch of the internal maxillary ar- 
tery, may be traced to the palate, and the communi- 
cation of the nerves of opposite sides called ganglion 
of Cotunnius may be shown. The three meatus of the 
nose are to be next examined. The relations of the 
upper meatus to the ethmoidal cells and sphenoidal 
sinus, the opening of the maxillary antrum’into the 
middle meatus, and the communication of that mea- 
tus with the frontal sinus through the infundibu- 
lum in its forepart should be looked at; also the 
direction, in the inferior meatus, which a probe or 
cannula must take to reach the nasal duct and 
the Eustachian tube. The inferior turbinated bone 
should then be in part removed to exhibit the 
character of the orifice of the nasal duct. 

If the parts be in good condition an additional 
dissection of the otic ganglion from the deep aspect 
may now be made. The pterygo-maxillary fossa 
should then be opened into by removal of the as- 
cending plate of the palate-bone piecemeal with the 
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aid of bone-nippers and scissors; and the descending 
branches of Meckel’s ganglion should be followed to 
their distribution in the palate. The large palatine 
branch will be found descending with the superior or 
descending palatine artery, a branch of the internal 
maxillary artery; while the small or posterior pala- 
tine nerve and the external palatine occupy the small 
canals of the same names. A dissection may now 
be made, as before directed, of the remaining ear. 

16, Vertebral Muscles and Articulations,— 
It remains for the dissector to examine the muscles 
attached to the vertebre. The scaleni muscles still 
remain uninjured ; the anterior has been already seen ; 
and, of the fibres behind the position of the subcla- 
vian artery, those attached to the first rib constitute 
the middle, and those proceeding to the second the 
posterior scalenus. Nearer the middle line, in front 
of the vertebrae, is the rectus capitis anticus major 
ascending to the skull; and under cover of it the 
rectus capitis anticus minor ; while between the recti 
and scaleni and the middle line is the longus colli 
muscle. Ascending from the transverse process of 
the atlas is the rectus capitus lateralis. 

If the muscles behind the vertebrae have not yet 
been dissected, they ought to be examined now ac- 
cording to the directions already given (p. 78). 

The vertebral muscles are to be cleared away, and 
the movements permitted between the cervical ver- 
tebree examined; also the upper end of the anterior 
common ligament will be seen. The lamine are then 
to be cut across, if this has not been previously done, 
for the examination of the spinal cord; and it will 


be ngage! that the ligamenta subjlava between the 
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lower vertebrae are replaced between the occipital 
bone, atlas, and axis by white fibrous tissue. Within 
the spinal canal the upper part of the posterior com- 
mon ligament is seen, and connected with it the flat 
band from the body of the axis to the occipital bone. 
When this has been reflected, the transverse ligament 
of the atlas, with the upper and lower appendage 
which give it a cruciate form, will be seen; and also 
the lateral odontoid or check ligaments passing out- 
wards to the occipital bone from the odontoid pro- 
cess of the axis, and between them the delicate middle 
odontoid ligament. The character of the movements 
of the articular surfaces of the atlas, axis, and occi- 
pital bone is then to be noticed, as well as the burs 
behind and in front of the odontoid process; and the 
movements permitted by the articulations of the six 
lower cervical vertebre should also be studied. If 
the parts be in a state of particularly good preser- 
vation, a vertical transverse section may be made 
through some of the vertebre to exhibit the joints 
of Luschka at the sides of the intervertebral disks. 
17. The Eyeball.—This organ cannot be dis- 
sected on the subject used for dissection of the rest 
of the head. <A pair of ox eyes may with advantage 
be used for a first dissection; and the earliest oppor- 
tunity should be taken for a repetition on a perfectly 
fresh human eye. The eye of an infant is perfectly 
suitable. If a weak solution of bichromate of pot- 
ash be used, such as may be obtained by shaking a 
erystal for a moment in water till it gives it a straw 
color, and an aperture be made in the sclerotic to 
admit the solution into the interior, the dissection 
will be facilitated, and the specimen may be pre- 
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served for any length of time without loss of trans- 
parency of the vitreous humor. The solution may 
be changed for spirit without further opacity taking 
place than serves to exhibit the hyaloid membrane; 
but the outer layers of the lens are rendered opaque. 
In the anatomical museum of this college there are 
specimens prepared in this way which have remained 
without deterioration for upwards of nine years. 

A preliminary view may be obtained by making 
a transverse vertical section of one eye, which may 
be done by piercing through the sclerotic and other 
tunics half way back, and dividing them round about 
with the scissors. In the posterior part will be seen 
the sclerotic tinted on its deep surface with brown 
connective tissue, the membrana fusca; inside this, 
the choroid coat; internally, the retina; and between 
retina and choroid the pigmented hexagonal epithe- 
lium,! which, in a bichromate of potash preparation, 
will separate in sealy patches like tinder. The retina 
is seen to be firmly attached at the optic pore, and 
from this the retinal artery branches out. In the . 
human eye the yellow spot of Simmering (macula lutea) 
is seen in the axis of the eye, its yellow eolor con- 
trasting with the delicate pink of the rest of the 
retina; in the ox eye there is no such spot, and the 


! Without doubting the microscopic phenomena which led Max 
Schultze to count this epithelium as part of the retina, I still con- 
sider that it has a greater claim to be called the epithelium of 
the choroid, and venture to think that there is conclusive proof 
of this view in the mode of development; the structure in ques- 
tion and the bacillary layer of the retina being different parts of 
one epithelium, lining opposed surfaces of the primary optic 
vesicle. 
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optic pore is further removed from the axis. In the 
ox eye a portion of the choroid presents a bright 
glistening appearance from the presence of a struc- 
ture named tapetum, and opposite this the hexagonal 
epithelium is destitute of pigment; but in the human 
eye there is no tapetum. 

In the anterior half of the divided eyeball is seen 
the anterior margin of the retina, smooth in the ox, 
but dentated in the human subject and named ora 
serrata. In the axis of the eye, through the vitreous 
humor, is seen the crystalline lens with the aperture 
of the pupil in front of it, and outside of this the iris 
and the radiating structures named ciliary processes. 
The crystalline lens and vitreous humor may be allowed 
to drop'away from their connections, or their sepa- 
ration may be assisted with the handle of the scapel. 
The ciliary processes and back of the iris may then 
be washed so as to remove from them the dense pig- 
ment adhering to them; the sclerotie and cornea may 
be everted, and the connection of the tunica media 
(of which the choroid is the posterior and the iris 
the anterior portion), with the sclerotic may be ex- 
amined. Between the sclerotic and choroid will be 
found the divided ciliary nerves derived from the 
lenticular ganglion. Let the connection of the iris 
and choroid with the sclerotic be gently broken up 
with the handle of the scalpel, so as to detach them 
from the outer coat of the eye, and at the place of 
connection there will be seen a white ring between 
choroid and iris, the ciliary muscle, and in front of 
this a canal opened into, the cirewlar sinus, in front 
of which is a very delicate torn edge, the ligamentum 
pectinatum. The iris in the ox differs from that of 
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the human subject in having a horizontally elongated 
pupil, and in the circular muscular fibres round the 
pupils being much more distinctly separated from 
the radiating fibres at the circumference. Sections 
should be made to show the passage of the sclerotic 
into the cornea, and the lamination of the cornea. 
The lamin are considerably separated when bichro- 
mate of potash is used. 

Turning now to the lens and forepart of the vitre- 
ous humor, there is seen a series of plications, zonule 
of Zinn, corresponding with the ciliary processes ; 
and if a blowpipe or nozzle of a syringe be intro- 
duced beneath these plications, close to the lens, and 
air or coloring matter introduced, a demonstration 
will be had of the canal of Petit, bounded in front by 
the suspensory ligament. If a slight score be then 
made on the front of the lens, its capsule will be 
ruptured, the crystalline lens will fall out, and both 
lens and capsule may be fully examined. 

While one eyeball is examined in the easy way 
now described, on the other the tunics may be re- 
moved in series. For this purpose the first incision 
into the sclerotic should be made well forward where 
it is thinnest ; and in carrying the cut made with the 
scissors round about, care must be taken not to in- 
_ jure the choroid ; and the ciliary nerves also may be 
preserved. A cut may then be made back to the 
optic nerve; the sclerotic may be everted ; and then 
it may be cut away close to the optic nerve. The 
forepart of the sclerotic, with the cornea, may then 
be detached as in the former dissection, if the dis- 
sector chooses. The choroid is next to be removed. 
It can be torn away easily in shreds, the tears taking 
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a direction from before backwards determined by the 
course of the arterioles which constitute an import- 
ant part of its structure. A view will thus be 
obtained of the retina in its position on the surface 
of the vitreous humor; and on removing the retina, 
the vitreous humor, the lens and the transparent 
membranes will be obtained intact. 


DISSECTION OF THE THORAX. 


1, The Parietes.—Before the fifth day after the 
subject has been placed on the back, the upper limbs 
should be removed by the dissectors of those parts, - 
and then the dissection of the thorax may be com- 
menced. 

The external intercostal muscles should be displayed 
in as great a part of their extent as possible; and 
they should be dissected away from some of the 
intercostal spaces, so as to show the direction of the 
internal intercostal muscles beneath them. Also the 
intercostal nerves of the upper six spaces may be shown 
between the muscles, and with them the intercostal 
arteries, each with its collateral branch running along 
the upper border of the rib below; and the anasto- 
moses of these arteries with the internal mammary 
should be made out. On the left side the course of 
the internal mammary artery may be exhibited by 
the removal of the second and four succeeding ¢ar- 
tilages ; then, in order to exhibit the relations of the 
pericardium and pleural cavities to the thoracic 
walls, the corresponding costal cartilages of the other 
side may be divided close to the ribs, and the ribs on 
both sides whose cartilages have been divided may 
be removed, together with the subjacent pleura, back 
as far as can be conveniently reached in the position 
of the body, the sternum meanwhile remaining in- 
tact. The anterior border of each pleural sae can 
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now be observed, as well as the extent of the interval 
between the borders of the two saes, which is known 
as the anterior mediastinum. The lungs should also 
be inflated from the windpipe, so as to give an idea 
of the extent to which they descend between the ribs 
and diaphragm in inspiration. After this the ster- 
num is to be sawn across through the manubrium 
and removed, and on the side on which the cartilages 
are left a view will be obtained of the triangularis 
sterni muscle and internal mammary artery from the 
deep aspect ; and also the articulations of the costal 
cartilages and sternum may be examined. Two or 
three more of the ribs may be taken out of the way 
by separating them from their costal cartilages, and 
nipping them across on a level with those above 
them. 

2. The Pleura and Parts adjacent.—The lungs 
are to be raised, and any fluid or other impurities 
sponged away from the pleural cavities. If the 
parietal and pulmonary layers of the pleura be any- 
where adherent, the adhesions are to be broken down 
with the fingers ; and it is important to observe that 
excepting only the reflections of the pleural mem- 
brane and the lung itself, no part of the dissection 
need be seriously defective on account of any amount 
of pleuritic adhesion or phthisical alterations; for, 
if only healthy chests were made use of in the dis- 
 secting-room, the student would be badly supplied 
with material. The reflections of the pleural sac 
from the parietes to the lungs and over the pericar- 
dium are to be observed, and beneath the root of the 
lung the fold termed ligamentum latum pulmonis. 

The lungs are then to be carefully examined, both 
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in the inflated and the collapsed condition. The di- 
vision of the right lung into three lobes, and the left 
into two, will be noted, as well as the form and posi- 
tion of the lobes; also the other points in which the 
lungs differ, viz., height, breadth,and form of anterior 
border. 

Passing down on each side in front of the root of 
the lung will be found the phrenic nerve, a branch of 
the fourth and fifth cervical trunks, and accompany- 
ing it the comes nervi phrenici, a small branch of the 
internal mammary artery; and on following the 
nerve upwards, it will be seen quite at the upper part 
of the chest to cross the trunk of that artery. 

In the upper part of the anterior mediastinum 
there is often found a mass of brownish-colored fat, 
the remains of the thymus gland; and on removal 
of this, the left innominate vein will come into view 
crossing the branches of the aortic arch and uniting 
with the right innominate vein to form the vena cava 
superior. These veins should be dissected out, to- 
gether with the branches joining them, viz., the 
inferior thyroid, internal mammary, and superior inter- 
costals; and also, joining the vena cava superior above 
the root of the right lung, the great vena azygos. 
The transverse part of the arch of the aorta is now 
also seen, with the innominate, left common carotid 
and left subclavian arteries coming off from it; and 
on lifting up and turning aside the left lung, the 
continuation of the arch into the descending aorta 
can be observed. Crossing the arch of the aorta 
between the origins of the left common carotid and 
left subclavian artery, is the left pneumogastric nerve, 
and internal to it the cardiac branch from the pneu- 
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mogastric in the neck, and sometimes that from the 
first cervical ganglion. The origin of the recurrent 
laryngeal branch of tthe left pneumogastric turning 
round the arch of the aorta is to be dissected out, as 
also the cardiac branches given off from the recurrent 
laryngeal; -and immediately internal to this nerve 
will be found a tough fibrous structure connected 
with the concavity of the aortic arch, which is the 
ductus arteriosus. 

The main trunk of the left pneumogastric nerve 
is to be followed downwards, and its branches to 
the front of the root of the left lung (anterior pul- 
monary plexus) are to be traced; and the lung is then 
to be thrown forward and kept in that position 
with hooks, if necessary, while the course of the 
pheumogastric is dissected further, and the branches 
going to the back of the root of the lung, together 
with the filaments joining them from the thoracic 
ganglia of the sympathetic nerve to form the poste- 
rior pulmonary plexus, are to be brought into view. 
Pursuing the dissection in a forward direction, the 
constituents of the root of the lung are to be made 
plain; namely, from above downwards, the left pul- 
monary artery, bronchus, and left puimonary veins, and 
along with these the left bronchial arteries given off 


_ from the aorta, and left bronchial vein opening usu- 


_ally into the superior intercostal. Then, continuing 
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_ the dissection backwards, the pleura is to be stripped 


from the aorta and from the back part of the thoracic 


wall, and the symputhelic ganglionic chain lying on 
- the necks of the ribs is to be dissected out, together 
with the great splanchnic nerve arising by separate 
_ origins from different ganglia from about. the fifth 


. 
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to about the ninth. The condition of the dissection 
of the abdomen will probably not allow these nerves 
to be displayed in the lower part hid by the con- 
vexity of the diaphragm, till a later period. The- 
courses of the sympathetic branches to the lung are 
to be exhibited from the ganglia; and the double 
connection of each ganglion with the corresponding 
spinal nerve should also be shown. The fat and 
connective tissue should be cleared away from the 
back part of the intercostal spaces, so as to show the 
intercostal nerves aud arteries lying on the external 
intercostal muscles, and the posterior margins of the 
internal intercostals at some distance from the verte- 
bre. Also the arrangement of the intercostal veins 
is to be preserved, the lower veins followed into the 
left vena azygos, and those of the upper spaces fol- 
lowed so as to show whether they pour their blood 
into the vena azygos or left innominate vein, or 
both, as the case may be. The lung may Secs be 
replaced in its position. 

The right lung is next to be turned forwards, and 
the right pneumogastric nerve, lying outside the supe- 
rior vena cava, is to be followed downwards; its 
cardiac and anterior pulmonary branches are to be 
made out, as on the left side, and so also the poste- 
rior pulmonary plexus and sympathetic chain are in 
like manner to be dissected. The great vena azygos 
will be seen curving forwards above the root of the 
lung to open into the superior vena cava; and when 
the root of the lung is dissected, the points in which 
it differs from that of the left lung are to be observed ; 
namely, the bronchus entering ata higher level than — 
the artery, the bronchial vein opening into the vena — 
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azygos, and the usually single bronchial artery aris- 
ing sometimes from an intercostal vessel. Lying in 
loose tissue, internal to the vena azygos, will be 
found a slender white tube, the thoracic duct, some- 
times double in part of its course; and internal to 


. this is the esophagus. The arrangement of the in- 


tercostal veins entering the great vena azygos is to 
be exhibited, and also the left vena azygos opening 
into the great azygos vein on its inner side, about 
halfway down the thorax. The lung is then to be 
returned into its position. 

3. The Pericardium and Heart.—The extent 
and relations of the fibrous layer of the pericardium 
having been examined from the exterior, the sac is 
to be opened into by an incision in its whole length, 
crossed by one dividing it transversely close to the 
diaphragm. The reflections of the serous layer are 
then to be examined. The positions of parts are to 
be observed ; namely, the apex of the heart directed 
forwards, downwards, and to the left; the auriculo- 
ventricular sulcus lying obliquely, with the right side 
lower than the left; the anterior and posterior inter- 
ventricular sulcus marking the relative positions of 
the right and left ventricle, the right being placed 
below and in front of the left ventricle; the two 
auricular appendices, one on each side of the two 
arterial trunks; the pulmonary artery springing from 
the right ventricle, the aorta appearing on its right 
side, and the suleus between them in the middle 
line; lastly, the positions of the veins; the superior 
and inferior vena cava entering the right auricle from 
above and below, and, at the upper and back part of 
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the pericardial cavity, the pulmonary veins entering 
the left auricle from each side. 

The pericardium may now be dissected away from 
the arch of the aorta, care being taken of the cardiac 
nerves, and the arch is to be studied in detail. In 
like manner the pulmonary artery, and then the 
systematic and pulmonary veins successively, are 
to be exhibited and examined. The right and left 
' coronary arteries are then to be dissected, the right 
one arising from the right sinus of Valsalva, and 
sending a branch along the posterior inter-ventricu- 
lar sulcus, the left arising from the anterior sinus of 
Valsalva, and giving off, at its commencement, a 
branch which descends in the anterior inter-ventri- 
cular suleus. In close connection with these arteries 
will be found the coronary plexus in which the car- 
diac nerves ramify before they descend on the surface 
of the ventricles. Also, in the auriculo-ventricular 
sulcus is the coronary vein, which may be slit up in 
the part of its course beneath the left auricle, to 
show the pair of valves by which it is guarded at a 
point about an inch from its termination, where it 
receives the name of coronary sinus. One tributary 
of this vein entering it from above, the oblique vein 
of Marshall, is especially interesting, as being the 
vestige of a left superior vena cava in early fetal 
life. It is optional to examine the interior of the 
heart now, or to wait till after the removal of heart 
and lungs together from the thorax. 

The right auricle is to be laid open by means of 
an incision uniting the superior and inferior vena 
cava, and another proceeding forwards to the tip of 
the auricular appendage. In making the lower part 
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of the vertical incision, care is ‘to be taken not to 
injure the Hustachian valve on the anterior and inner 
side of the orifice of the lower vena cava. Within 
the right auricle, the most important points to no- 
tice are the fossa and annulus ovalis on the septum 
between the auricles, the auriculo-ventricular opening, 
the opening of the coronary sinus placed between the 
auriculo-ventricular opening and back part of the 
vena cava inferior, and guarded by the valve of The- 
besius, smaller openings of veins called foramina 
Thebesii, and the musculi pectinati of the anterior 
wall and appendix. 

The right ventricle may now be conveniently 
opened by an incision a little to the right of the an- 
terior inter-ventricular suleus, from which another 
may be carried along by the inferior border of the 
auriculo ventricular sulcus, care being taken not to 
injure the anterior cusp of the tricuspid or right 
auriculo-ventricular valve. The convexity of the 
interventricular septum, the infundibular extension 
of the ventricle upwards to the pulmonary artery, 
and the way in which it falls short of the apex 
having been noted, the other peculiarities of this 
ventricle will be better studied by comparing it 
with the left. The left ventricle may be exposed 
after the same fashion as the right, by means of a 
longitudinal incision close to the septum, and an- 
other carried outwards along the base; but the lon- 
gitudinal incision should terminate before reaching 
the apex, and should be then continued transversely, 
so as to expose both the anterior and posterior mus- 
culus papillaris without injury. The cusps of the 
mitral or bicuspid valve can then be studied, together 


136 THE THORAX. 


with the distribution of the chorde tendinee of op- 
posed margins of cusps to their corresponding mus- 
eulus papillaris, the mode of origin of the chords 
tendineee at different levels on the backs of the cusps, 
and the passage up to the aorta on the right side of 
the right cusp. Turning then to the right ventricle, 
the student will be able to contrast with the mitral 
valve the three cusps, anterior, posterior, and mesial, 
of the tricuspid valve, united by a connecting fringe 
at the base, and having their chord tendineee irre- 
gularly disposed. Also the much more copious net- 
work of trabecule in the walls of the left ventricle 
will attract his attention. 

Before opening the left auricle, the inferior vena 
eava should be divided, and tlhe heart turned up- 
wards, so as to show the position of the auricle with 
its posterior wall symmetrically disposed across the 
middle line, and the pulmonary veins opening into 
it from each side. This posterior wall may then be 
divided by an incision across its lower part, carried 
upwards at each extremity close to the entrance of 
the veins. The freedom of the whole auricle from 
musculi pectinati, save only in the appendix, will 
be seen, and some irregular depressions opposite the 
interauricular septum. .A probe may be passed from 
the right auricle forwards under cover of the annulus 
ovalis, and in many instances will pass into the left 
auricle through a narrow channel, the remains of 
the feetal foramen ovale. 

The arch of the aorta may now be cut across in 
the middle of its ascending part, and, while the 
superficial cardiac nerves are still left intact, those 
passing down in front of the trachea to form the 
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deep plexus may be dissected fully out, the cardiac 
ganglion may be found close between the aorta and 
pulmonary artery, and the plexus may be traced on- 
wards to the coronary vessels, on which the nerves 
have already been exposed. The pulmonary artery 
and veins and the vena cava superior being then 
divided, the heart will be removed from the body. 
The competency of the arterial valves, both aortic 
and pulmonary, may be tested by pouring water 
into the vessels; and the three dilatations, or sinuses 
of Valsalva, opposite the three pouches of the valve 
in each artery, may be examined. The auricles may 
then be removed, note being taken of the complete 
absence of continuity of their muscular fibres with 
those of the ventricles. The auriculo-ventricular 
openings will then be seen lying side by side, with 
the aortic opening between and in front of them, 
and the orifice of the pulmonary artery in front of 
it. In the angle between the aorta and two auriculo- 
ventricular openings will be found a nodule of car- 
tilage, with fibres extending from it. Lastly, the 
aortic orifice and that of the pulmonary artery are 
to be slit open between two of the adjacent sinuses 
of Valsalva, so as to show the three pouches of 
which each semi-lunar valve consists, each with thin 
lunule at the sides, and a stronger part in the centre 
coming to a thickened point close to the margin, 
called corpus Arantii. Also, in two of the aortic 
sinuses of Valsalva the origins of the coronary arte- 
ries will be seen, above the level of the segments of 
the valve. 

4, The Air Tubes and ‘etiontor of the Lungs. 
—The lungs are now to be removed by Ss the 
| 12* 
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trachea; or if it has been decided to remove the 
heart and lungs together before opening the heart, 
the student will first divide the arch of the aorta in 
its ascending part, and complete the dissection of 
the cardiac plexus, as directed in the preceding para- 
graph, then divide the superior and inferior vena 
cava and the trachea. 

The bronchi are now to be dissected out. The 
greater size of the right bronchus and more descend- 
ing course of the left are to be noted, and the ar- 
rangement of their cartilages. The bronchial tubes 
are then to be followed as far as possible through 
the substance of the lung, and the mode of branch- 
ing noted, as well as the gradual change in character 
of the cartilages, which at first are arranged so as to 
keep the tubes thoroughly open, then degenerate 
into mere scattered nodules. 

The trachea should be dissected from behind; the 
fibrous coat should be laid open, and beneath it will 
be found numerous separate little glands, which 
send their ducts through the subjacent muscular 
coat to the mucous membrane. The connection of 
the muscular coat with the cartilages is to be ex- 
hibited, and the mucous membrane is then to be 
divided, and its glandular orifices and longitudinal 
markings noted. The bronchi and succeeding tubes 
should be examined by slitting them open to show 
the mucous membrane. Sections should also be 
made through healthy portions of the lung, to fa- 
miliarize the eye with the appearance of the vessels 
and bronchial tubes-in section, and the framework 
of connective tissue between the lobules; and the 
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lightness of the tissue may be tested by throwing 
portions into water. 

5. The Csophagus and other Parts.—The 
structures in the posterior mediastinum now demand 
‘further attention. The aorta and termination of the 

left vena azygos ean be more fully displayed, the 
esophagus can be properly cleaned, its curves can be 
seen, and the right and left pneumogastric nerves can 
be exhibited on it. The thoracic duct is to be followed 
up; and, by an arrangement with the dissectors of 
the head and neck, it may be pursued round the apex 
of the left lung ‘to its termination in the angle of 
junction of the left subelavian and left vena azygos. 
Then the lower part of the thoracic portion of the 
sympathetic cham, together with the greater and 
smaller splanchnic nerves, should be traced to their 
passage through the diaphragm ; and the diaphragm 
itself may be examined, so far as it can be seen from 
the thorax. 

Lastly, the articulations of the ribs and dorsal 
vertebra are to be dissected out. Sometimes it will 
happen that the dissectors of the abdomen have 
by this time removed the pelvis and lower lumbar 
vertebree, in which case all the vertebra which re- 
main can be examined by the thoracic disseetors ; 
but if that be not the case a division should be made 
about the level of the tenth dorsal vertebra; and in 
any circumstances, the first vertebra and costal arch 
should be left to the dissectors of the head and neck. 
In front of the vertebree will then-be seen part of the 
anterior common ligament and the stellate or anterior 
costo-vertebral ligaments. Behind, the lamine have 
probably been already removed, and the posterior 
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common ligament will be seen behind the bodies of 
the vertebree. The posterior costo-transverse ligaments 
passing from the tips of the transverse processes to 
the outer ridges of the tubercles of the ribs, require 
little dissection; and the long costo-transverse liga- 
ments will be seen on removal of the muscular fibres 
from the intervals between successive transverse pro- 
cesses. The movements permissible at the heads and 
tubercles of the ribs, as well as between the vertebra, 
may then be examined, so far as the imperfect char- 
acter of the specimen allows; and the vertebree may 
then be separated to show the ligamentum colli coste 
between each rib and its corresponding transverse 
process, and also the interior of the costo-vertebral 
joint, with its interarticular ligament. To exhibit 
fully, however, the movements of the vertebree and 
ribs requires a thorax and vertebral column to be 
devoted to the purpose; and even then it is to be re- 
membered that the respiratory movements cannot 
be fully imitated after death. 


DISSECTION OF THE ABDOMEN AND 
PELVIS. 


1, The Perineum.—If the subject be a male, at 
least one day after it is placed on the table should be 
devoted to the dissection of the perinseeum from 
below. For this purpose a lithotomy staff should be 
passed into the bladder, and the subject should be 
placed in the position usual for the operation of 
lithotomy, either by tying the hands and feet to- 
gether, or, as is better, by means of a frame for the 
purpose, with upright spokes to hold back the lower 
limbs. The perineum should then be brought to 
the edge of the table, and, if necessary, should be 
elevated by means of a block under the pelvis. 
Sometimes it is required to tie the penis and scrotum 
to the handle of the staff, but in subjects preserved 
in brine this is seldom necessary. 

An ineision should be made outwards on each 
side from the depression in front of the anus known 
as the central point of the perinzeum, and from the 
same point two backward incisions should be made 
so as to inclose the anus, behind which a mesial 
prolongation may be carried back to the coccyx. 
The superficial sphincter lying immediately below the 
integument is then to be laid bare, and the flaps of 
skin turned outwards. The dissector ean then satisfy 
himself that on each side of the anus there is a 
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hollow filled with fat, the ischio-rectal fossa, while in 
front there is a firm boundary of fascia and other 
structures. -A cut from before backwards being 
made down into the middle of the right fossa, it will 
be seen that a superficial pad of fat is separated from 
a deeper layer, and that in the plane of separation 
are the inferior hemorrhoidal vessels and the pos- 
terior twig of the perineal branch of the pudic nerve, 
on their way to the surface. After finding and fol- 
lowing these structures, the walls of the fossa should 
be exhibited, namely, on the outside the obturator 
fascia, the margin of the gluteus maximus muscle 
behind, and internally the levator ani and coceygeus 
muscles covered by the anal fascia. Emerging be- 
tween the levator ani and coceygeus muscles, a small 
branch from the fourth sacral nerve will be found 
coming to the surface. In front, the dissector should 
be satisfied, at this stage of the dissection, with feel- 
ing the position of the staff in the membranous por- 
tion of the urethra, and should beware of injuring 
the fascie. This dissection should be repeated on 
the left side of the body ; and in doing this the dis- 
sector will do well first to divide the fat filling the 
fossa, as it would be divided in the operation of 
lithotomy, and to note the depth to which such an 
incision might be carried, and feel the position of 
the groove of the staff between the bulb of the 
urethra and prostate. The mesial incision should — 
then be prolonged forwards, and the integument re- 
flected from the anterior division of the perineum. 
In the anterior half of the perinseum, a superficial — 
fascia or layer of the rete adiposum will be found 
continuous with that over the thighs and with the 
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contents of the ischio-rectal fossa, and beneath it a 
layer of membranous fascia bound down to the arch 
of the pubis at the sides, and dipping down to be con- 
nected with the margin of the triangular ligament 
behind. This is what is sometimes called Colles’s 


fascia, and is important in the history of urinary 


infiltrations. Before it has been much laid bare a 
blowpipe should be introduced underneath it, and it 
should be‘inflated so as to exhibit that the district 
beneath it is cut off alike from the back part of the 
perineum and from the thigh, and also that on one 
side it is separated from the other behind the serotum 
by a mesial septum, which, being imperfect in front, 
allows the air, after it has reached the scrotum, to 
pass from one side to the other. As it extends for- 
wards into the scrotum, this fascia will be noticed to 
become thicker, being continuous with the involun- 
tary muscular tunic called the dartos. Entering 
beneath this fascia from behind will be found the 
two anterior perineal branches of the pudic nerve, 
and external to them, crossing in front of the ischial 
tuberosity, the inferior pudendal branch of the small 
sciatic nerve; also entering from behind is the peri- 
neeal branch of the pudic artery. These three scrotal 
nerves are to be followed out after division of the 
fascia ; and the perineal artery will be seen to give 


off the transverse perineal branch before passing for- 


wards. In the space exhibited by removal of the 
deep layer of superficial fascia are seen, in the mid- 
dle the bulb of the urethra covered over by the accele- 
rator-urine or bulbo-cavernosus muscle, and on each 
side the crus penis clothed with the fibres of the 


 erector penis or ischio-cavernosus muscle; while be- 
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hind, closely connected with the fascia where it dips 
deeply, is a thin muscular slip, the transversus peri- 
nei. These muscles are to be dissected out, and 
beneath them, when they are separated, will be seen 
the anterior layer of the subpubic fascia, otherwise 
called the triangular ligament. 

On division of the triangular ligament as close to 
the arch of the pubis as pussible, and dissecting it 
towards the middle line, there will come into view 
the muscles situated between it and the deep layer 
of the subpubie fascia, viz. the deep tranversus perinei, 
which is a small band directed outwards and for- 
wards from the central point of the perineum, and 
beneath it the transverse fibres of the constrictor 
urethre passing partly in front and partly behind the 
urethra. ‘There will also be seen the artery of the 
bulb passing inwards from the pudic artery, and, 
under cover of the mesial attachment of the deep 
transverse muscles, a pair of small bodies, Cowper’s 
glands, the slender ducts of which, in a favorable 
subject, may be traced forwards. On the left side, 
the pudic artery and nerve may now be dissected out 
as far as is possible in the present dissection, when 
the origins of the branches already exhibited will be 
brought into view, as well as the artery to the corpus 
cavernosum. The anterior edge of the levator ani 
muscle, which passes forwards on the deep surface 
of the deep layer of subpubic fascia, is now to be 
dissected out on both sides; and if the attachment 
of the superficial sphincter to the central point of 
the perineum be divided, and the rectum pushed 
back with the handle of the scalpel, a most instruc- 
tive view of the prostate gland and lowest part of 
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the bladder as seen when separated from the rectum 
may be obtained. 

2. The Abdominal Wall.—This dissection may 
be begun as soon as the subject is laid on its back. 

It will sometimes be found expedient to make on 
one side a continuous dissection of the flat muscles 
throughout their whole extent, and to reserve the 
lower part of the abdominal wall on the other side 
for a special examination of the parts through which 
inguinal hernia may take its course; but in the 
directions about to be given a plan is recommended 
by which all the structures may be exhibited con- 
veniently on one side; and the intelligent dissector 
will be able, with the consent of his partner, to 
modify those directions so as to suit particular cir- 
cumstances. 

A. mesial incision deviating to one side at the 
umbilicus is to be made from the lower end of the 
_ sternum to the pubis; and another, if not already 
made by the dissector of the arm, is to be carried 
- transversely outwards from the upper end of this, 
as far as the position of the border of the latissimus 
dorsi muscle; whilea third may be directed inwards 
from the anterior superior spine of the ilium. The 
integument is then to be removed from the lower or 
inguinal portion of the abdominal wall, situated 
below the last incision, and in the subcutaneous 
_ tissue underneath will be found two sets of branches 
of the femoral artery and veins, viz., the superficial 
circumflex iliac vessels directed upwards and out- 
wards, and the superficial epigastric directed upwards 
and inwards. These vessels course superficial to a 
deeper and more membranous layer of the superficial 
13 
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fascia, sometimes distinguished as Scarpa’s fascia ; 
and this may be conveniently brought into view by 
cutting down on the subjacent aponeurosis of the 
external oblique muscle at the level of the transverse 
cutaneous incision, and raising the fascia from the 
aponeurosis with the handle of the scalpel, then 
dividing it in the middle line and continuing the 
separation, when it will be seen to be firmly bound 
down at the level of Poupart’s ligament, while towards 
the middle line the space beneath it is continued 
into the labium in the female, and the scrotum in the 
male; a circumstance of importance, explaining why 
urinary infiltrations pass upwards on the abdomen, 
but not down into the thighs. At the lower and 
inner part of the portion of the aponeurosis of the 
external oblique muscle brought into view there is 
a separation in its fibres, the external, or more pro- 
perly, superficial abdominal ring; and emerging from. 
this opening in the male is the spermatic cord, con- 
sisting of structures descending to the testicle; while 
in the female the same position is occupied by the 
round ligament of the uterus, a structure passing down 
to be attached in the labium, and, except when the 
uterus is much enlarged, greatly smaller than the 
spermatic cord in the male. <A little above and to 
the outside of the superficial abdominal ring, the 
terminal branch of the ilio-hypogastrie nerve pierces 
the aponeurosis, while through the ring comes the 
ilio-inguinal nerve to terminate in the pubic integu- 
ments. 

The integument may now be reflected from the 
rest of the abdominal wall; and the subcutaneous 
fat is then to be removed from the structures under- 
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neath, so as at once to clear the aponeurotic anterior 
wall of the sheath of the rectus abdominis muscle, 
separated from that of the opposite side by the linea 
alba in the middle line; and in removing the fat a 
series of four or more anterior cutaneous branches of 
the lower intercostal nerves, with corresponding inler- 
costal vessels in company, are to be preserved and 
followed out from their emergence through the sheath 
of the rectus muscle. Further out will be found the 
lineal semilunaris indicating the outer margin of that 
sheath, and external to this the aponeurosis of the 
obliquus externus muscle continued, towards the side 
of the abdomen, into its muscular fibres, which are 
directed outwards and upwards. As the reflection 
of the fascia from the surface of those fibres is con- 
tinued, there will be found emerging from between 
them, along the side, the lateral cutaneous branches 
of the lower intercostal nerves; and these, being at 
once pursued to their distribution, will be found each 
to divide into an anterior and posterior branch, 
respectively turning forwards and backwards. Also 
near the crest of the ilium two trunks will be found 
turning down over the gluteal region, namely, the 
last dorsal nerve, and behind it the iliac branch of the 
tlio-hypogastric. These nerves having been preserved, 
the dissection is to be pursued further back, till the 
posterior border of the external oblique muscle of the 
abdomen is reached in the hollow outside the position 
of the erector spine muscle; and the attachments of 
the muscle to the eight lower ribs, and their inter- 
digitation with origins of the latissimus dorsi and 
serratus magnus muscle are to be made distinct. An 
‘oblique incision is to be made through the external 
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oblique muscle in such a manner as to separate its 
costal attachments from the rest of the muscle. The 
attachment to the crest of the ilium is then to be 
severed from behind forwards nearly as far as the 
anterior superior spine, and thence an incision is to 
be continued inwards, across the fibres of the apo- 
neurosis, to the sheath of the rectus muscle. The 
separated attachments of the muscle are next to be 
dissected out from the deep side, the remainder of 
the muscle is to be reflected inwards as far as it can 
be raised, and the obliquus internus muscle is to be 
cleaned. The posterior fibres of this muscle are 
directed upwards and forwards; and in raising the 
external oblique from its surface it will be seen that 
a small angular part behind is left uncovered by it. 
The internal oblique muscle is to be dealt with ina 
manner similar to the external oblique; that is to 
say, it is to be divided close to its attachments to 
the cartilages of the lower ribs and the crest of the 
ilium, and an incision is to be carried inwards from 
the ilium, leaving the lower part of the muscle 
undissected in the mean time; and the upper part is 
to be reflected inwards to the sheath of the rectus, 
so as to lay bare the transversalis muscle. The 
transversalis abdominis muscle cannot be seen in its 
entirety at present; but the parallel disposition of its 
fibres can be seen, also its origin from the crest of the 
ilium, and the connection of its anterior aponeurosis 
with the sheath of the rectus muscle, and of its pos- 
terior aponeurosis with the sheath formed by the 
lumbar fascia for the erector spine. 

The sheath of the rectus abdominis muscle may 
now be opened by means of an incision in its whole 


THE ABDOMEN AND PELVIS. 149 


length, about an inch from the middle line. The 
muscle adheres to the anterior wall of its sheath at 
three or four places where it is crossed by tendinous 
intersections, and those adhesions must be divided 
without injury to the muscle. The anterior wall of 
the sheath can then be turned outwards and inwards, 
the structure of the linea alba separating the sheaths 
of opposite sides can be examined, and the muscle 
may be raised from the posterior wall of the sheath. 
In the lower part of the sheath, ascending from the 
pubis to the linea alba, is the pyramidalis muscle, in 
front of the rectus. The series of lower intercostal 
nerves will be seen piercing the rectus muscle; and 
underneath it, entering the sheath from the outside, 
in the lower part, is the deep epigastric artery, which 
ought to be traced in its course up through the 
muscle; while the superior epigastric, coming from 
the internal mammary, may be traced in the muscle 
from above downwards, and in many instances its 
anastomosis with the deep epigastric will be easily 
exhibited. The structure of the sheath of the rectus 
muscle is to be examined by raising the dissected 
portions of the oblique muscles, and observing the 
splitting of the aponeurosis of the internal oblique, 
and the union of its divisions with the aponeuroses 
of the external oblique and transversalis muscles in . 
front and behind the rectus; also in the lower part 
of its extent is to be'noted the deficiency of the pos- 
terior wall of the sheath by the passage of all its 
aponeurotic fibres in front of the rectus, and the for- 
mation in this way of the fold of Douglas, the margin 
limiting the complete part of the posterior wall, and 
13* 
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bounding the passage by which the epigastric artery 
enters the sheath. 

The deep inguinal dissection is now to be proceeded 
. with. The lower portion of the aponeurosis of the 
external oblique muscle is to be raised with the 
handle of the scalpel from the parts beneath, and is 
to be divided by an incision continued immediately 
outside the sheath of the rectus muscle down to the 
pubis. The external and internal pillars of the super- 
ficial abdominal ring will thus be brought more fully 
into view, so that their attachments may be studied 
together with the intercolumnar fascia, a thin mem- 
branous sheath continued, from the margins of the 
ring down on the surface of the spermatic cord in 
the male, and less distinctly developed in the female. 
Beneath the portion of the aponeurosis of the exter- 
nal oblique muscle now reflected, fibres of the inter- 
nal oblique muscle, taking origin from the upper 
two-thirds of Poupart’s ligament, extend inwards, 
the upper fibres lying in a transverse direction, and 
those below arching more and more downwards ; 
while from the lower third of Poupart’s ligament in 
the male, other muscular fibres take origin, which 
turn downwards on the surface of the spermatic 
cord, and constitute the main part of the cremaster 
_ muscle, represented in the female by a smaller group 
of muscular fibres somewhat detached from the rest 
of the internal oblique muscle... Passing the handle 
of the scalpel between the divided edge of the inter- 
nal oblique, aud the still uninjured transversalis 
muscle, the student will now proceed to investigate 
the relations of the lower parts of these two muscles, 
one to the other. He will find them usually not 
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very distinctly separated below; but the superficial 
branch of the deep circumflex iliac artery, directed 
upwards and outwards between them, will serve for 
a guide; and he will divide the fibres of the internal 
oblique close to Poupart’s ligament, and turn them 
inwards. He will then find that the fibres strictly 
belonging to the transversalis muscle cease at a 
somewhat higher level than those of the internal 
oblique, and that the lower fibres of both muscles 
are continued into an aponeurotic expansion, the 
conjoined tendon, which is directed downwards to 
the pubis. This will be seen to more advantage on 
dividing and reflecting inwards the lower part of the 
transversalis muscle in the same way as the internal 
oblique was divided. Also, the upper fibres of the 
cremaster muscle may be raised from their position ; 
and if the handle of the scalpel be introduced be- 
tween them and the spermatic cord, the dissector 
will see the thin expansion of fascia connected with 
its fibres, named the cremasteric fascia. There is now 
brought into view a continuous sheet of thin fascia, 
fascia transversalis, lying beneath the transversalis 
muscle, attached to Poupart’s ligament, and stronger 
in the neighborhood of that structure than in the 
upper and inner part of the dissection. The part of 
the spermatic cord laid bare by the reflection of the 
internal oblique and transversalis muscle is seen to 
emerge from a deep position by turning over a cres- 
centic margin of the strong part of the fascia trans- 
versalis; and this is what is termed ‘the internal or — 
deep abdominal ring. On examination, the ring will 
be found not to present a complete perforation, but 
to have from its margins a thin membranous sheath 
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prolonged down on the spermatic cord; this is the 
infundibulum fascia, and although but a delicate and 
seemingly unimportant film, is worthy of the dis- 
sector’s attention on account of its liability, like 
other fascie already mentioned, to undergo enor- 
mous thickening is cases of hernia. Beneath the 
transversalis fascia, between it and the peritoneum, 
is a layer of loose adipose tissue, the subperitoneal 
fat; also passing upwards and inwards beneath the 
spermatic cord, and internal to the deep abdominal 
ring, is the deep epigastric artery with an accompany- 
ing vein, and curving upwards and outwards is the 
deep circumflex iliac artery. 

At this stage it is advisable to divide the recti 
muscles and open into the cavity of the abdomen by 
means of a transverse incision at the level of the 
umbilicus. Lifting up the lower part of the abdo- 
minal wall, it will then be seen that it is thrown 
into three fosse below, one in the middle with a 
slight cord, the remains of the urachus, extending up 
in the middle line from the fundus of the bladder to 
the umbilicus, and one on each side separated from 
the middle fossa by the obliterated hypogastric arteries, 
which, ascending on the sides of the bladder, pass 
likewise to the umbilicus. The deep epigastric ar- 
tery either corresponds in position with the obliter- 
ated hypogastric, or lies a little to the outside of it, 
so as to leave an intermediate little peritoneal fossa 
between it and that structure. Now, an oblique 
inguinal hernia, leaving the abdominal cavity at the 


~ deep abdominal ring, follows the course of the sper-. 


matic cord as far as the superficial ring, and that 
course is named the inguinal canal; while, on the 
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other hand, a direct inguinal hernia leaves the abdo- 

-men internal to the epigastric artery, either passing 
internal to the obliterated hypogastric also, or, in 
the event of an intermediate fossa existing, passing 
down through it, external to the obliterated vessel ; 
the student will therefore take note of the relations 
which each form of hernia must necessarily have to 
surrounding parts, especially the epigastric artery, 
and will observe what structures will be pushed 
before it so as to form its coverings. 

The fascia transversalis and subperitoneal fat of 
the groin are now to be turned aside from the peri- 
toneum, which is to be detached from them and from 
the deep side of Poupart’s ligament. By this means a 
view will be obtained from the inside, of the relations 
of the transversalis fascia bound down to Poupart’s 
ligament below, and the iliae fascia reaching that 
structure from the iliac fossa, and also of the parts 
involved in the descent of a femoral hernia. Over 
the external iliac artery and vein, where they are 
continuous with the femoral vessels, an arch formed 
by the fascia transversalis will be seen, the deep crural 
arch, and, on the inside of the artery a small space, 
the crural ring, crossed by the thin septum crurale, 
and forming the upper extremity of the crural canal 
in the thigh, through which femoral hernia is wont 
to descend. The origins of the circumflex iliac and 
epigastric arteries from the external iliae will be 
made evident, and in a certain number of cases the 
obturator artery will be seen to arise in whole or in 
part from the epigastric, an arrangement which com- 
plicates the relations of a femoral hernia when the 
descending artery passes internal to the crural ring. 
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After examination of these things, Poupart’s liga- 
ment may be more fully examined than was possible 
previously, and G'imbernat’s ligament may be seen, 
consisting of the fibres extending outwards along the 
pectineal line from Poupart’s ligament, and abutting 
on the inner margin of the crural canal seen in the 
canal. 

3. The Testicle and its Coverings,—The scro- 
tum is to be laid open from the front, and the student 
should satisfy himself that its coat of involuntary 
muscle, the dartos, formerly seen to be continuous 
with Colles’s fascia in the perineum, is continuous 
also with Searpa’s fascia in the groin. The testicle, 
clothed with its cremasteric tunic, is to be brought 
into view; and it may now be observed that besides 
the fibres already seen passing down from Poupart’s 
ligament, there is a smaller set extending up to the 
pubis, partly continuous by arches with the outer set, 
and partly taking origin from below ; but this inner 
part of the cremaster is inconstant and variable. 
Laying open the cremasteric tunic, the dissector will 
seek the genital branch of the genito-crural nerve sup- 
plying the cremaster, also the eremasteric artery, a 
small branch of the epigastric. He will then follow 
the infundibuliform fascia downwards, and show its 
continuity with the fascia propria of the testicle, and 
will proceed to dissect separate the elements of the 
spermatic cord. The vas deferens is recognized by 
its toughness, which gives it the feeling of a cord; 
and the spermatic artery, a branch of the aorta, to- 
gether with the copious spermatic veins and nerves, 
will be easily distinguished. Also, in close connec- 
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tion with the vas deferens is the deferent artery, a 
small branch derived from the superior vesical. 

The testicle is now to be removed by dividing the 
spermatic cord, and is to be laid out for dissection 
on the table, or on a flat dish with a little spirit or 
water in it. The vas deferens and other structures 
of the cord are to be followed to the testicle. The 
tunica vaginalis, or serous investment of the testicle, 
is then to be opened by an incision made down the 
front, when the body of the testicle inclosed in the 
tunica albuginea will come into view, with the lobus 
major of the epididymis above, the lobus minor below, 
and the body of the epididymis on the outside sepa- 
rated from the testis by a digital fossa. In front of 
the lobus major will be found a little appendage, and 
sometimes a cyst or two, the hydatid of Morgagni, a 
vestige of the Wolffian body. The parietal layer of 
the tunica vaginalis, and the rest of the tissue round 
the testicle may now be cleared away, the continuity 
of the vas deferens and epididymis may be exhibited, 
and the epididymis may be partially unravelled. The 
lobus major may now be raised carefully from the 
tunica albuginea, and beneath it, if the dissection be 
made carefully, a series of little cones may be dis- 
played with their apices next to the testis, their 
bases connected with epididymis: these are the coni 
vasculosi, from ten to fifteen in number, and, if diffi- 
culty be found in exhibiting them, they may be 
stretched on glass, and dissected with transmitted 
light. The tunica albuginea, the fibrous investment 
of the testis proper, is now to be divided down the 
front, and from its deep surface thin septa, which 
must be severed, will be seen to pass between the 
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masses of the secreting substance. Also it will be 
seen to be lined with a thin coating of loose tissue, 
which in finely injected specimens is seen to consist 
principally of small bloodvessels, forming a tunica 
vasculosa. In fluid, the secreting substance is readily 
separated into a multitude of lobules, and these are 
easily shown by slight teasing to consist of delicate 
convoluted tubules, very slightly adherent to one 
another. On dividing the testicle transversely, a 
section of the mediastinum testis, or corpus Highmori- 
anum, will be seen, a projection forwards from the 
back of the tunica albuginea; but the entrance of 
the seminal tubules by vasa recta into this mediasti- 
num, the rete testis, in its substance, and the emerg- 
ence of the vasa efferentia to form the coni vasculosi, 
are matters too delicate to be seen without resort to 
special modes of preparation. 

4, Peritoneum and Position of Viscera,—The 
abdominal cavity is to be thoroughly opened. by the 
completion of a crucial incision extending longitudi- 
nally from sternum to pubis, and through the umbili- 
cus from side to side. The position of the viscera 
should be first examined. Above, in the right hypo- 
chondriac and the epigastric region, is the liver; and 
the extent which it occupies is to be noted. In the 
left hypochondriac and the epigastric region is the 
stomach, varying in bulk according to the degree of 
inflation; and when the cardiac extremity of the 
stomach is raised, the spleen, attached to it well back 
on the left, will be brought into view. Below the 
stomach, connected closely by peritoneum with its 
pyloric end, the transverse colon crosses the front of 
the abdomen; and between it and the great curva- 
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ture of the stomach is the pendulous great or gastro- 
colic omentum, sometimes hanging down over the 
colon and small intestines, and sometimes crumpled 
up in small bulk. Following the transverse colon to 
the right, and turning the small intestines a little to 
the left, the student will see the hepatic flexure where 
the ascending colon is continued into the transverse, 
and below this he will feel the right kidney; and 
pursuing the ascending colon downwards, he will find 
the intestinum caecum, consisting of caput cecum coli 
and vermiform appendage in the right iliae region. Let 
him observe the termination of the small intestine 
in the cecum, turn the transverse colon and great 
omentum upwards, and follow the small intestine up 
from the termination of the ileum, throwing it to the 
right side till he arrives at the commencement of the 
jejunum, which he will recognize from its being the 
uppermost point of the small intestine separated by 
mesentery from the abdominal wall. <At this point 
he will see half the breadth of the last inch or so of 
the duodenum crossed by the commencentent of the 
mesentery; and he will do well to trace without injury 
to the peritoneum the partially concealed course of 
-the duodenum between the pylorus and its termina- 
tion at this point. Returning then to the trans- 
verse colon, let him follow it to its splenic flexure; 
beneath this let him feel the position of the left kid- 
ney ; and let him follow the descending colon down to 
the sigmoid flexure, and the sigmoid flexure into the 
rectum. Raising the small intestines out of the pelvis, 
, let him sponge away any grumous fluid which may 
be collected there, and examine the position of the 
bladder, the depth of the recto-visical fossa, and, in 
14 
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the female, the uterus and the ovaries, with the 
Fallopian tubes in front of them, and the deep part 
of the round ligaments of the uterus. 

In examining the position of the viscera, so far as 
has been now recommended, the student cannot have 
failed to note much of the disposition of the perito- 
neum, particularly below the level of the transverse 
colon; but it is necessary to give it more special 
study. Gathering the small intestine in his hands, 
he will satisfy himself of the extent and direction of 
the line of attachment of the mesentery to the abdo- 
minal wall, and will observe to what extent the 
ascending and descending colon, sigmoid flexure, and 
rectum are clothed. Then turning to the bladder, 
he will see that at its sides and above it the perito- 
neum is thrown into folds, determined, in some 
measure, by the position of the obliterated hypogas- 
tric artery ; the part above the bladder, between the 
two obliterated vessels, forming the anterior fulse 
ligament; the more horizontal portions, where the 
vessels are in contact with the bladder, forming the 
lateral false ligaments ; aud the vertical parts behind 
the contact of those vessels being the posterior false 
ligaments. In the female, on each side of the uterus,» 
the peritoneum forms what is called the broad liga- 
ment or ala vespertilionis, bifurcating into an anterior 
part containing the Fallopian tube, and a posterior 
part acting as mesentery to the ovary and the round 
ligament of the ovary. 

Attention is next to be given to the ligaments of 
the liver. The transverse colon is to be returned to . 
its natural position, and the hand is to be thrust back 
above the liver, when the whole upper surface of that 
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organ will be found to be clothed with peritoneum, 
and the peritoneum thrown into two fosse by the 
falciform or suspensory ligament, in the free edge of 
which is a fibrous cord, the obliterated umbilical vein, 
coming up from the umbilicus. Then turning to the 
under surface of the liver, it will be seen that it is 
clothed with peritoneum back to its posterior margin 
at the two sides, and that at the right and left ex- 
tremity the peritoneum meets back to back with the 
folds proceeding from the upper surface, so as to form 
the right and left triangular ligaments ; but in the 
region between these too ligaments it will be ob- 
served that there is a large extent of thick posterior 
border where the folds from above and below do not 
meet; and this broad attachment is what is called 
the coronary ligament. In the middle of the under 
surface the peritoneum does not pass back to the 
postorior border of the liver, but is reflected about 
half way back, at the portal fissure, to the pylorus - 
and commencement of the duodenum, so that a por- 
tion of the under surface is concealed. But on the 
right side of this reflection, between it and the poste- 


‘rior wall of the abdomen, is an opening, the foramen 


of Winslow, which admits the finger into a cavity 
expanding behind the stomach and bounded by the 
concealed part of the liver above. The reflection of 
peritoneum in front of the foramen of Winslow is 
the gastro-hepatic or small omentum; the concealed 
lobe of liver is the lobulus Spigelii, and the cavity 
into which the foramen of Winslow expands is the 
sac of the great omentum, or lesser sac of the peritoneum. 
This sac is now to be opened, and this can be done 
very effectually and without injury to any import- 
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ant structure by an incision four or five inches long 
immediately below the arteries running along the 
great curvature of the stomach. It will be found 
then that the sac of the great omentum descends 
into the pendulous peritoneum in front of the trans- 
verse colon, so that the peritoneum in question is 
simply a much elongated omentum or fold joining 
the stomach to the colon. The continuation of the 
same layers from the colon to the posterior wall of 
the abdomen is called the transverse mesocolon. Also 
the lobulus Spigelii can now be seen, and, in the pos- 
terior wall of the sac, the pancreas lying transversely 
with the splenic artery and vein above it. On thrust- 
ing the hand upwards behind the stomach, the gas- 
tro-hepatic omentum is seen to be continued on the 
left into the gastro-phrenic ligament; and at the left 
side of the stomach the fold joining that viscus to- 
the spleen is displayed, the gastro-splenic omentum. 
The peritoneal relations of the duodenum can also 
now be more fully seen. 

5. The Mesenteric Vessels and the Intes- 
tines.—The transverse colon is to be again thrown 
upwards against the ribs, and the small intestines 
are to be turned over to the left side. ‘The exposed 
layer of peritoneum of the mesentery is then to be 
stripped off, and the process of stripping is to be con- 
tinued till the whole series of ramifications of blood- 
vessels belonging to the jejunum, ileum, and ascend- 
ing and transverse colon is exposed. The arteries 
will be seen to emanate from one trunk, the superior 
mesenteric, which gives off from one side numerous 
branches to the small intestine, and from the other 
the middle colic, right colic, and ileo-colie branches. 
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The main arches of anastomosis and the small arches 
on their convexities are to be cleared as far as the 
intestinal wall, partly by scraping with the handle 
of the scalpel, and partly by means of careful dissec- 
tion, so as to expose not only the arches and the 
accompanying branches of the mesenteric vein, but 
also numerous twigs of sympathetic nerve, and the 
mesenteric glands with afferent lacteal trunks enter- 
ing them, and efferent vessels proceeding upwards 
and backwards from them. The small intestines are 
then to be turned to the right side, and the left 
branch of the middle colic artery is to be followed 
till it leads to the Jeft colic branch of the inferior 
mesenteric artery; the peritoneum is then to be 
stripped from that artery and its other branches, 
namely, the branch to the sigmoid flecure and the 
superior hemorrhoidal branching down to the rectum. 

It is convenient at this stage in most instances, on 
account of the intestines being bulky with gaseous 
contents, to remove them before proceeding to the 
dissection of the cceliac axis. This is to be done by 
tying the intestine at two places about an inch apart 
at the commencement of the jejunum, and similarly 
at two places in the sigmoid flexure, and dividing 
the intestine between each pair of ligatures, then 
seizing the cut end of the jejunum with the left 


_ hand, and holding the edge of the knife against it, 


and severing by a slight sawing movement the 
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mesentery from the intestine, which is quickly libe- 

rated and pulled rapidly away. The great intestine 

is then removed with ease. The intestines thus 

removed are to be taken to a water tap, the jejunal 

end is to be fitted on to the top, and water is to be 
14* 
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run through them until the contents are completely 
washed away. They may then be arranged on a 
table and moderately inflated, so as to assist the 
study of the length of the different parts, the gradual 
diminution of the diameter of the small intestine 
from its commencement to its termination, the sac- 
culation of the colon, the arrangement of the three 
longitudinal muscular bands, and the irregular dis- 
position of the circular fibres by which the saccula- 
tion is determined. The ileum may then be divided 
about two or three inches from the cecum; a small 
portion may be removed from its lower end and 
inflated, and a similar portion from the upper end of 
the jejunum may be similarly inflated, and both parts 
may be hung up to be examined when dried; while 
the remainder of the small intestine is to be slit open 
along the side by which it was attached, and imme- 
diately inspected. It may be slit either with the aid 
of a pair of scissors made with one of the blades long 
and blunt for that purpose, or with equal convenience 
this may be done by impaling a small piece of costal 
cartilage on one of the blades of a pair of ordinary 
dissecting scissors, and thrusting the blade so blunted 
into the intestine. The student will then observe 
the greater development and frequency of valvule 
conniventes in the upper part of the intestine and 
their disappearance below, also the much greater 
length and number of the villi in the upper than in 
the lower part, a circumstance which will be seen 
to advantage by placing portions of the intestine in 
water. Peyer's patches of closed follicles, the so- 
called agininated glands, will also be seen in the — 
ileum, if the subject is quite recent; or in any case — 
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the form of the patches, about a third of an inch in 
breadth, marked out by depressions which the folli- 
eles occupied, will be seen. 

6. The Celiac Axis and the Viscera supplied 
by it.—On turning the stomach upwards, there will 
be found arising from the front of the aorta below 
the narrow entrance into the lesser sac of the perito- 
neum a short artery, the celiac axis, dividing into the 
hepatic, splenic, and gastric artery. These are to be 
dissected out with as little injury as possible to the 
sympathetic nerves accompanying them; and to 
make the dissection with comfort, it will probably 
be necessary to divide the forepart of the diaphragm, 
and to divide and turn aside the lower ribs. The 
gastric artery or coronary artery of the stomach may be 
dissected first ; it is the uppermost of the three, and 
is known by its passing up behind the lesser sac to 
reach the oesophageal end of the stomach, and course 
thence along the small curvature to anastomose with 
the pyloric branch of the hepatic artery. The splenic 
artery is next to be followed along the upper border 
of the pancreas, and forwards on the left side of the 
lesser sac to reach the spleen; and in this course it 
will be seen to give off the great pancreatic and seve- 
ral small pancreatic branches, and nearer its terminal 
distribution to the spleen, several vasa brevia to the 
stomach, and the left gastro-epiploie which runs from 
left to right on the great curvature of the stomach. 
Lastly, the hepatic artery will be observed passing 
forwards below the neck of the lesser sac and in 
front of the foramen of Winslow, and therefore lying 
between the folds of the small omentum. It divides 
into the right and left hepatic artery before entering 
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the liver, and it is from the right hepatic that the 
small cystic artery is given off to the gall-bladder. 
But before its istuccnan the hepatic artery will be 
seen to give off other branches, namely, the pyloric 


branch which runs from right to left to meet the coro- 


nary artery on the small curvature of the stomach, 
and the much larger gastro-duodenal branch which 
again divides into right gastro epiploic anastomosing 
with the left gastro-epiploic on the great curvature 
of the stomach, and the superior pancreatico-duo- 
denal which meets the inferior pancreatico-duodenal 
branch of the superior mesenteric on the concavity 
of the duodenum. This last-named branch may be 
followed to its source, and the superior mesenteric 
may be dissected up to its origin beneath the pan- 
creas.! 

Returning the stomach to its natural position, the 
dissector should now remove the whole of the remain- 
ing peritoneum of the small omentum, and bring fully 
into view the common bile-duct (ductus communis cho- 
ledochus) to the right of the hepatic artery, and trace 
up from it the cystic duct coming from the gall- 
bladder, and the hepatic duct formed by the union 
of right and left ducts; also, behind the duct and 
artery, the portal vein. At this stage the terminal 
branches of the right and left pneumogastric nerve 
should be followed respectively from the back and 
front of the esophagus, down on the stomach, and 
in a good subject filaments may be traced from them 
to the hepatic, eceliac, and splenic plexuses. The 


’ 'To prevent confusion it is necessary to warn the student that 
one or both of the branches to the liver may come from the supe- 
rior mesenteric artery. 
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‘portal vein is then to be traced up to its bifurcation 
into right and left portal before entering the liver, 
and backwards to its sources of origin so as to show 
the veins of the intestines uniting into superior and 
inferior mesenteric veins, and passing up behind the 
pancreas to fall into the splenic vein and to be joined 
by the coronary vein of the stomach. The manner 
in which the pancreas is expanded at its right ex- 
tremity, so as to form what is designated its head, 
filling up the coneavity of the duodenum, is now to 
be noticed, and by a slight search into the centre of 
the body of the gland, the main duct of the pancreas 
will be found. This is to be traced through the 
length of the gland to its termination in the duode- 
num, close to the bile-duct; and near its termination 
it will be found joined from below by a smaller duct 

from the lower part of the head. 

The liver, stomach, duodenum, pancreas, and 
spleen are now to be removed; and for this purpose 
it is well first to raise the duodenum, and to dissect 
out the broad fibrous band by which its termination 
is attached to the left crus of the diaphragm; then 
to lay bare the inferior vena cava at the back of the 
foramen of Winslow, tie it, if there be blood in it, 
and divide it above the ligature. The next step is 
to tie the cesophagus at the entrance of the stomach, 

-and cut above the ligature, then to proceed to sever 
the peritoneal connections of the liver, and lastly to 
divide the vena cava at the back of the liver, imme- 
diately below the diaphragm, and to cut the branches 
of the eelic axis, when the viscera to be removed 

will be completely separated from the body. The 
stomach and duodenum are to be washed and in- 
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.flated, so as to show the form of the inflated sto- 
mach, the direction of its different muscular fibres, 
and the increased muscularity at the pylorus. They | 
may then be slit open, so as to exhibit the depression 
in which the bile duct and pancreatic duct termi- 
nate, the large and numerous valvule conniyentes 
and villi of the duodenum, the disposition of the 
mucous membrane at the pylorus, the thick spongy 
and smooth character of the gastric mucous mem- 
brane, and the rugee into which it is thrown. The 
spleen is to be examined in section, so as to show its 
pulp and trabeculee; portions of its capsule are to be 
torn off, so as to show its strength and connections; 
and a part of the organ may be kneaded in water, so 
as to remove the pulp from its trabecular skeleton; 
and if after the pulp has been thoroughly removed 
the compressed structure from which it has been 
pressed be laid for a while in water, it will recover 
its original form, thus exhibiting the trabecule 
beautifully and demonstrating their elasticity. 

The liver, separated from the other viscera re- 
moved with it, is to be laid with its under surface 
uppermost. There will then be seen the division — 
into right and left lobes by the longitudinal fissure, 
the portal fissure at right angles to this, and in front — 
of the right extremity of the portal fissure the tis- — 
sure containing the gall bladder, and in the pos terior 
border that containing the inferior vena cava; also 
in front of the portal fissure the guadrate lobe, behind — 
it the dobulus Spigelii, and to the right of the lobulus 
Spigelii the eminence called lobulus caudatus. In 
the longitudinal fissure the obliterated umbilical — 
vein is to be traced backwards; and at the portal 
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fissure it will be found connected with the right 
portal vein, while behind that fissure it is continued 
into a fibrous band, the obliterated ductus venosus, 
leading back to the inferior vena cava. The dispo- 
sition of arteries, veins, and ducts in the portal fis- 
sure is to be dissected out; seetions are to be made 
through the organ, so as to show its appearance and 
the difference between the open sections of branches 
of the hepatic veins and the sections of the portal 
veins, hepatic arteries. and ducts running together 
and surrounded by a common fibrous sheath, the 
capsule of Glisson. Also the gall-bladder is to be 
opened and washed, so as to show its peeuliar finely 
honeycombed mucous membraue. 

7%. Solar Plexus, Supra-renal Capsules, Kid- 
neys, Aorta, and Vena Cava,—The kidneys are 
to be freed from the loose fat in which they are im- 
bedded ; but caution is to be exereised in removing 
the fat at their upper ends, lest damage be done to 
the supra-renal capsules, whieh will be recognized as 


a pair of flat structures, an inch or more in height 


and less than two inches in breadth, of a dull brown- 
ish-yellow color. If they be accidentally injured, 
the deep brown color of their interior may be mis- 
taken by a beginner for tissue stained with bile; 
but with a little eare they are easily preserved, and 
the numerous small vessels and nerves entering them 
seen. Laying hold of the divided end of the infe- 


‘rior vena caya, the dissector may follow the tribu- 


: 


taries of that vessel backwards towards their origin; 
viz., the small veins from the diaphragm and supra- 
Dial eapsules; the large renal veins, the left one of 
which crosses the aorta; the spermatic veins in the 
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male, or ovarian veins in the female, opening, the 
right one into the vena cava direct, and the left one 
into the left renal vein; lower down, four lumbar 
veins on each side; and, lastly, the two common iliac 
veins, by the union of which the vena cava inferior 
is formed, and the small middle sacral vein between 
them. The union of the common iliac veins is 
crossed by the right common iliac artery; and the 
relations of these parts are not to be disturbed. 

The celiac axis will be found to be surrounded 
by a thick meshwork of nerves, the celiac plexus ; 
and when this is followed back and traced outwards 
at the sides, if is seen to extend into a larger plexus, 
with a large knotted-looking ganglion, or clump of 
ganglia on each side; the whole plexus is called tlie 
solar plexus, and the ganglionic masses the semi- 
lunar ganglia. From this plexus, the smaller plex- 
uses are to be traced along the arteries from which 
they are named; viz., the superior mesenteric and 
renal, and the spermatic or ovarian below the renal, 
to supply the intestines, kidneys, and testicles or 
ovaries. The great splanchnic nerves will be seen 
piercing the crura of the diaphragm to reach the 
semilunar ganglia, while the smaller splanchnie 
nerves, piercing the diaphragm, end in the ceeliae 
and renal plexuses. Still continuing the dissection 
of the sympathetic nerves downwards, the aortic 
plexus, consisting mainly of two bands, will be 
found descending on the aorta, giving off the infe- 
rior mesenteric artery, and ending below the bifur- 
cation of the aorta by its parts uniting in a broad 
band, the hypogastric plexus. The dissector having — 
displayed these plexuses is now in a position to 
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make a continuous dissection of the abdominal 
aorta from the diaphragm to its bifurcation; and 
he may also dissect out the common and external 
iliac arteries and veins, and the spermatic vessels 
and the ureters. In addition to the aortic branches 
already seen, he will now observe the branches to 
the parietes; viz., the phrenic arteries given off im- 
mediately on entering the abdomen, the /umbar arte- 
ries four on each side, and the middle sacral de- 
scending from the bifurcation. By raising the right 
crus of the diaphragm a little from the aorta, the 
commencement of the thoracic duct, called recepta- 
culum chyli, may be brought into view; also on each 
side the commencement of the corresponding vena 
azygos in connection with the lumbar veins. 

The position of the kidneys in relation to the ver- 
tebree and other structures of the abdominal wall is 
to be observed, as also the relations of the structures 
at the hilus; namely, the vein infront, the ureter 
behind, and the artery between. The kidney is then 
to be removed; the fibrous capsule is to be divided 
and stripped off, and a vertical transverse incision is 
to be made through the organ to display its internal 
structure. The division into cortical and medullary 
substance is to be noted. With a lens there may be 
noted in a healthy kidney, not only the alternation 
_ of granular and striated appearance in the cortex, 
_ but also minute vesicles in the granular part, which 
are the Malpighian bodies. The origin of the ureter 
in a dilated pelvis subdivided into calyces, contain- 
_ ing each one of the Malpighian pyramids, into which 
_ the medullary part is thrown, will be noted; and 
_ the pyramids may be counted; and if one of them 
: 15 
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be squeezed, fluid will emerge from its apex; and 
with a lens a number of little depressions at the 
apex may be seen, into which the uriniferous tu- 
bules open. 

8. The Posterior Abdominal Wall.—The dia- 
phragm has been necessarily injured in the fore- 
going dissections; but even if its anterior attach- 
ments have been removed, its posterior parts and 
its central tendon remain intact, and are now to be 
dissected on the under surface. If the anterior parts 
of the ribs have been preserved, the attachments of 
the diaphragm to the six lower, and the interdigi- 
tation of its attachments with those of the transver- 
salis muscle are to be exhibited; then the erura 
arising from the bodies of the vertebrae, the liga- 
mentum arcuatum internum arching over the psoas 
magnus as it extends from the body to the trans- 
verse process of the first lumbar vertebra, and the 
ligamentum arcuatum externum, arching from the first 
transverse process to the last rib over the guadratus 
lumborum, are all to be dissected out. Also, the 
positions and mode of formation of the openings for 
the aorta, esophagus, and vena cava inferior are to 
be observed. | 

The psoas magnus and iliacus muscles are next to 
be cleaned, as also the psoas parvus, if present. The 
presence of the psoas parvus is recognized by its 
long and broad shining tendon on the surface of the 
psoas magnus. In cleaning the psoas magnus, care is 
to be taken of the genito-crural nerve, which pierces 
it, either as one trunk, or in two places after separa- 
tion into genital and crural branches. The genital 
branch is to be traced to the inguinal canal, and the | 
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crural branch to its point of emergence from the ab- 
domen outside the external iliac artery: Outside the 
psoas magnus are to be dissected out the fascia iliaca 
and the diacus muscle and tlie upper branches of the 
lumbar plexus; namely, the élio-hypogastrie nerve 
crossing the quadratus lamborum to the outer part of 
the crest of the ilium; the élio-inguinal, distinguished 
from the ilio-hypogastric, when separate from it, by 
crossing a small part of the iliacus muscle; the ez- 
ternal cutaneous passing to the anterior superior spine 
of the ilium; and the large trunk of the anterior 
crural hid in the groove between the psoas and iliacus 
-muscles. Inside the psoas will be found the remain- 
ing branch of distribution of the lumbar plexus, the 
obturator nerve, making for the obturator foramen, but 
occasionally giving off a small branch, the accessory 
obturator, which passes over the pubic bone, and fur- 
nishes, when present, a branch to the pectineus 
muscle. 

The psoas muscle is to be detached from its origins, 
so as to exhibit its separate origins from bodies and 
transverse processes of vertebrae, and lay bare the 
lumbar plexus from which the nerves already seen 
arise. The anterior divisions of the first and second 
lumbar nerves will be seen each to give off two 
branches of distribution and a communicating branch 
to the nerve below; while the third and fourth give 
off together two branches, and the fourth sends a 
communicating branch to the fifth lumbar. The 
ilio-hypogastric and ilio-inguinal are the branches 
from the first lumbar, the external cutaneous and 
genitocrural the two from the second, the anterior 
crural and obturator the branches from the third 
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and fourth; and the cord formed by the fifth lumbar 
nerve, joined by the communicating branch of the 
fourth, is called the lumbo-sacral cord, and enters the 
pelvis. In front of the psoas muscle is the lumbar 
part of the sympathetic chain, and in front of each 
vertebral body a long communicating branch passes 
between each lumbar nerve to the corresponding 
sympathetic ganglion. Turning now to the region 
of the quadratus Jumborum muscle, the student will 
dissect the deep surface of the remains of the trans- 
versalis muscle, and will observe that it sends ina 
thin aponeurosis in front of the quadratus lumborum; 
and on dividing this, and turning inwards the outer 
edge of the quadratus, he will see the strong attach- 
ment of the posterior aponeurosis of the transversalis 
to the transverse processes, and, bearing in mind that 
he. has already seen the continuation of the same 
aponeurosis superficial to the erector spine, he will 
understand the disposition referred to when the pos- 
terior aponeurosis of the transversalis abdominis is 
said to be continued into three layers. The quad- 
ratus lumborum is next to be dissected, showing its 
attachments to the last rib, iliae crest and ilio-lumbar 
ligament, and the fibres’ ascending and descending 
from the transverse processes. 

9, The Pelvis.— The pelvis is to be separated 
from the upper part of the trunk by sawing through 
the vertebral column about the level of the second 
or third lumbar vertebra. All unseemly portions of 
integument and muscle on the outside of the prepa- 
ration, left by the dissectors of other parts, are to be 
removed; and if one or both hip-joints have been — 
left undissected by the dissectors of the lower limbs, 


THE ABDOMEN-AND PELVIS. ifs 


tlieir capsules are now to be exhibited, and the psoas 
and iliacus muscles are to be followed to their inser- 
tion. Poupart’s ligament may be detached from the 
ilium, and any points not hitherto exhibited in its 
disposition are to be examined before clearing away 
the remains of the abdominal muscles; also the cir- 
cumflex iliac artery is to be followed up, and its 
anastomosis with the ilio-lumbar artery seen. Like- 
wise the obturator membrane should be cleared on 
the outside, and the branches of the obturator artery 
on its surface exhibited. 

The Perineum in the Female ought at this time to 
be dissected. The integuments are to be reflected 
inwards and removed. At the central point of the 
perinseum will be found to converge the superficial 
sphincter ani disposed as in the male, the sphincter 
vagine extending round the orifice of the vulva (re- 
presenting the accelerator urinee muscles of the male), 
and the transversus perinsei disposed as in the male. 
On each side of the rectum the ischio-rectal fossa is to 
be cleaned out, showing the inferior hemorrhoidal 
and superficial perineal branches of the pudic artery, 
also the perinzeal branches of the pudic nerve coming 
to the surface through a considerable depth of fat in- 
side the ischial tuberosity, and the inferior pudendal 
branch of the small sciatic turning inward to join 
them in front of the tuber ischii. Still removing the 
fat, the dissector will find the fossa to be bounded, 
as in the male, internally by the levator ani with a 
layer of anal fascia on its surface, externally by the 
obturator fascia, and in front by a barrier formed by 
_ the dipping in of the deep layer of superficial fascia 
attached at the sides to the arch of the pubis, to join 
L5* ; 
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the triangular ligament, which in the female is split 
in two by the vulva. In the anterior part of the 
perineum beneath the superficial fascia just men- 
tioned will be found the crura of the clitoris arising 
from the pubic arch and embraced by erector muscles, 
like the corresponding structures in the male. More 
internally, a highly complicated plexus of veins, 
bulbus vestibuli, invading the nymphee or labia minora 
(corresponding with the corpus spongiosum in the 
male), will be found extending forwards to unite 
with its fellow in forming the glans clitoridis. Be- 
neath the crus clitoridis and bulbus vestibuli will 
be found the triangular ligament already mentioned ; 
and in young subjects the glands of Bartholin (cor- 
responding with Cowper’s glands in the male) will 
be found at the back of the vulva sending their ducts 
forwards to open at the side of the hymen, or the 
carunculee myrtiformes which indicate the situation 
which the hymen had occupied. 

The peritoneum is to be stripped from the walls 
of the pelvis, when the cavity will be found to be 
limited beneath it on the sides and in front by fascia 
descending from near the brim, the pelvic fascia. 
This will be seen to be firmly connected below with 
the sides of the bladder, forming its lateral true 
ligaments, and to be continued in front into a couple 
of short bands with a slight fossa between, the ante- 
rior true ligaments. At the back of the pelvic 
cavity the stripping down of the peritoneum will lay 
bare the division of the hypogastric plexus to form 
the two lower hypogastric plexuses for the supply of 
the pelvic viscera, and the internal iliac vessels with 
their visceral branches gathered so as to form, with 
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the fascia between them, a sheet directed forwards 
and having the obliterated hypogastric artery at its 
upper edge. 

A dissection must now be made for the more 
complete display of the fascize of the pelvis; and for 
this purpose, if the walls of the ischio-rectal fossa or 
the obturator fascia have been damaged on either 
side in the dissection of the perineeum, the opposite 
side should be chosen. Much the neatest plan of 
making this dissection is to arrange it so that not 
only the arch of the pubis and ischial attachments 
of the obturator fascia shall be left uninjured, but 
likewise the brim of the pelvis; and this can always 
be managed with a little care by means of a single 
section with the saw, carried close by the brim of the 
pelvis, in such a direction as to remove a great part 
of the thickness of the ischial tuberosity and pass as 
near as possible to the sacro-sciatic notches without 
breaking into them. By this means the hip-joint 
may be removed intact, and an opportunity may be 
gained of opening into the acetabulum without 
injury to the capsule of the joint, and thus studying 
the action of the ligamentum teres. The opening in 
the pelvic wall is to be enlarged with the bone- 
nippers as far as possible without injury to any fascia, 
and the obturator internus muscle is to be removed 
from its position, and the peculiar divided arrange- 
ment of its tendon may be looked at before it is 
thrown aside. A view will then be obtained of the 
obturator fascia, attached above to a white line seen 
extending from the spine of the ischium to the back 
of the pubis, and below to an arch formed by bone, 
except at the back part, where it passes internal to 
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the small sciatic notch, and is attached to the sacro- 
sciatic ligaments. Also, above the white line is seen 
the undivided pelvic fascia, with the obturator 
vessels and nerves piercing its upper part, and con- 
tinued below that line into the recto-vesical fascia on 
the upper surface of the levator ani muscle. And, 
if the student have any doubt that those descriptions 
are fallacious which describe the obturator and 
‘pelvic fascia as one continuous structure, he may con-- 
vince himself by observing that fibres of the levator 
ani muscle are always continued up above the white 
line to be attached along with the pelvic fascia to 
the horizontal ramus of the pubic bone. The part 
of the brim of the pelvis left for the attachment of 
the undivided pelvic fascia is to be removed with 
the bone nippers or saw. The manner in which the 
- recto-vesical fascia splits up to invest the rectum and 
bladder, together with the prostate gland in the 
male and the vagina in the female, is to be examined ; 
also, the anterior fibres of the levator ani are to be 
fully dissected out so as to show their position 
between the anterior ligament of the bladder and 
the posterior layer of the subpubiec fascia. 

If the bladder be partially inflated through one 
of the ureters, and a little tow be introduced into 
the rectum and vagina, the examination of the in- 
vestment of these viscera with fascia will be facili- 
tated, and the distribution of the visceral branches 
of the vessels and nerves better seen. The internal 
iliac artery will be seen to give off from the origin 
of the obliterated hypogastric artery the superior 
vesical branch, and lower down, the inferior vesical 
to the lower part of the bladder and the vesicule 
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seminales and prostate, and, below this, the middle 
hemorrhoidal to the lower part of the rectum; and 
in the female there are, in addition, a wterine and a 
vaginal branch, the one ascending and the other 
descending on the side of the viseus from which 
it is named. Besides these branches, the internal 
iliae gives off a number of others, namely, the obtu- 
rator accompanying the nerve of the same name, but 
sometimes replaced by a branch from the epigastric; 
the pudie quitting the pelvis by the great sciatic 
notch, beneath the pyriformis muscle, and re-enter- 
ing below the spine of the ischium, and now to be 
followed in its course bound down by the obturator 
fascia till it terminates in the dorsal artery of the 
penis and artery of the corpus cavernosum; the 
sciatic likewise passing below the pyriformis; the 
gluieal emerging above the pyriformis; the ilio-lum- 
bar dividing into lumbar and iliac branches which 
anastomose with the last lumbar and circumflex iliae 
respectively; and the lateral sacral descending on 
the sacrum and giving off branches which enter the 
anterior sacral foramina. 

In following the branches of the internal iliac 
artery, the dissector will meet with the principal 
trunks of the sacral plexus. He will see the forma- 
tion of this plexus by the union of the lumbo-sacral 
cord, the anterior divisions of the three upper sacral 


nerves and part of the fourth; much the greater 


part of the plexus joining to form the great sciatic 
nerve, which with the small sciatic emerges below the 
pyriformia. He will dissect the gluteal nerve, which 
emerges with the gluteal artery, and trace it to its 
origin from the lumbo-sacral cord. He will then 
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follow the pudic nerve to its distribution, and will 
complete the superficial dissection of the penis by 
the complete removal of the integument, displaying 
the dorsal arteries and nerves, and following the 
dorsal veins back through the triangular ligament, 
then laying bare the fibrous exterior of the corpora 
cavernosa and corpus spongiosum, and dissecting 
the glans sufficiently from the extremities of the 
corpora cavernosa, to show that it is distinct from 
them. 

The remainder of the ischium and descending 
ramus of the pubis may be removed, and the viscera 
withdrawn from their natural position, so as to allow 
the origin of the pyriformis muscle and also the 
fourth and fifth sacral and the coccygeal nerve to be 
dissected out on the sacrum. The dissection of the 
sympathetic chain is to be continued down from the 
point where it was left off in the lumbar region, and 
its ganglia and communications are to be traced 
down to the ganglion impar in front of the coccyx. 
Below this, in the middle line, a lobulated structure 
the size of a lentil may be found, the so-called coccy- 
geal gland. Turning the viscera still more outwards, 
a dissection may be made of the coecygeus .and 
levator ani muscles from above, so as to exhibit 
them as a muscular floor to the pelvis. 

10. The Pelvic Viscera,—The viscera are to be 
removed by dividing the attachments of the corpora 
cavernosa, the structures attaching the urethra be- 
neath the symphysis, and the levator ani, coccygeus 
and coccygeal attachment of the superficial sphincter 
ani. 

The relation of the rectum to the prostate and 
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bladder in the male, and to the vagina in the female, 
is to be examined, and it is then to be dissected 
separate from the other organs. The accumulation 
of circular fibres forming the deep sphincter ani is to 
be shown, and the rectum is to be slit open, so as to 
show the appearance of its mucous membrane, and 
the slight transverse plications into which it is 
thrown, sometimes called folds of Houston. The 
ureters are to be followed down to their points of 
entrance, and the arrangement of the muscular serie 
of the Bladder is to be Seward: 

In the male the prostate and copious prostatic 
“plexus of veins, and the membranous part of the 
urethra are to be cleared, and the vasa deferentia 
and vesicule seminales are to be dissected out. 
The vesicule seminales will be seen to be each 
doubled on itself; and they are to be cut into, to 
show the reticular character of their mucous mem- 
brane. On continuing the dissection down to the 
prostate, the junction of vas deferens and vesicula 
seminalis to form the ejaculatory duct will be 
brought into view; and a deep mesial part of the 
prostate behind the entrance of the ejaculatory 
ducts, and separated by them from the main mass of 
the gland lying in front of them and around them, 
will be distinguished, which is the middle lobe of the 
prostate. It may be well to divide the penis about 
the middle, to note the appearance of the corpora 
cavernosa and corpus spongiosum on_ transverse 
section, and the section of the artery of each 
corpus cavernosum, then to slit the urethra in 
the distal portion from beneath, so as to show 
the dilatation of the urethra called fossa navicularis 
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immediately inside the orifice. The remaining por- 
tion of the urethra is to be slit open from above by 
a cut carried close to one side of the septum of the 
corpora cavernosa, so as to show its structure, then 
continued in a straight line on through the mem- 
branous and prostatic portions of the urethra and 
the front of the bladder. The recesses in the spongy 
part of the urethra, as well as the appearance of the 
mucous membrane are to be noted ; also the dilata- 
tion in the bulb and the thickening of the corpus 
spongiosum at that part. In the prostatic part are 
to be noted the flat and wide form of the urethra in 
the middle, and the constriction at the neck of the* 
bladder; also in the floor, a little elevation called 
verumontanum with a minute cul-de-sac in the fore 
part of it called the sinus pocularis or uterus mascu- 
linus, and immediately in front of this the openings 
of the ejaculatory ducts, and in the hollow at the 
sides of the verumontanum the openings of the 
tubules of the prostate. Within the bladder are 
specially to be noted the valvular openings of the 
ureters, and the space between these and the neck, 
termed the trigone. 

In the female, the bladder and urethra are to be 
slit open from above, and the trigone examined as in 
the male. The vagina is to be cut open by an incision 
earried along one side, and its rugee are to be ex- 
amined, as well as the form and disposition of the os 
utert at the upper part. The form of the uterus is to 
be examined, and it is to be cut open from the front 
the incision bifureating above, so as to show the 
cavity of the cervix with its ribbed mucous mem- 
brane, the os infernum, the smooth mucous lining of 
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the uterine cavity, and the termination of the Fallo- 
pian tubes at the upper angles. The Fallopian tubes 
and ovaries are to be studied, and the ovarian divi- 
sion of the ligamentum latum is to be held up to the 
light to look for the little transverse tubes in its 
folds, which constitute the parovarium, or organ of 
Rosenmiiller. 

11, The Ligaments of the Pelvis. —Returning 
to the walls of the pelvis, the student has to examine 
the concentrically laminated structure of the sym- 
physis pubis, the greater and lesser sacro-sciatic liga- 
ments, and the ilio-lumbar and sacral-vertebral liga- 
ments extending to the ilium and sacrum from the 
transverse process of the last lumbar vertebra. The 
sacro-iliac articulation is then to be examined. Its 
anterior ligament, situated really below the joint in 
the erect posture of the body, is little more than 
periosteum, but the posterior sacro-iliac ligament is of 
great strength to bear the weight of the trunk, and 
cannot be fully seen without dividing the anterior 
ligament and laying open the joint. The clothing 
of the articular surfaces with cartilage is very vari- 
able, but probably in all cases it consists originally 
of two distinct layers of articular cartilage. The 
actions of the pelvic ligaments, however, cannot be 
studied except in a pelvis which is quite uninjured. 
The articulations of the lumbar vertebra one with 
another should be examined, the laminz and the 
_ back of the sacral canal being removed now, if they 
_ have not been previously taken away for the dissec- 
tion of thespinal cord. The ligamenta subflava will 
- then be noted, and the capsules of the joints between 
- the articular processes; also the lower parts of the 

16 
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anterior and posterior common ligaments. But what 
is most important to dissect in this part of the ver- 
tebral column is the arrangement of the intervertebral 
discs, which reach in this region the maximum of 
development, permitting a full display of the arrange- 
ment of the peripheral layers and fibres and the more 
pulpy central structure. 
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THE PRINCIPLES AND PRACTICE OF OBSTETRICS. Tilus 
trated with large lithographic plates containing 159 figures from 
original photographs, and with numerous wood-cuts. In one large — 


quarto vol. of 550 double-columned pages. Strongly bound in cloth 
$14. 
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OLLAND (SIR HENRY). MEDICAL NOTES AND REFLECTIONS. 
From the third English edition. In one 8vo. vol. of about 500 pages. 
Cloth, $3 50. 


| hg (RICHARD M.) PRACTICAL DISSECTIONS. Second edi- 
tion. In one neat royal 12mo. vol., half bound, $2. 


UGHES. SCRIPTURE GEOGRAPHY AND HISTORY, with 12 
colored maps. In1vol.12mo. Cloth, $1. 


FORNER (WILLIAM E.) SPECIAL ANATOMY AND HISTOLOGY. 
Eighth edition, revised and modified. In two large 8vo. vols. of over 
1000 pages, containing 300 wood-cuts. Cloth, $6. ‘ 


; Ho (BERKELEY). SYPHILIS AND LOCAL CONTAGIOUS DIS- 
ORDERS. In one 8vo. volume of 467 pages. Cloth, $3 25. 


pplasee (THOMAS). HAND-BOOK OF SKIN DISEASES. Second 
Edition. In one neat royal 12mo. volume of about 300 pp., with two 
plates. Cloth, $2 25. 


HAL (MRS. M.) LIVES OF THE QUEENS OF ENGLAND BEFORE 
THE NORMAN CONQUEST. In one handsome 8vo. vol. Cloth, 
$2 25; crimson cloth, $2 50; half morocco, $3. 


ONES (C. HANDFIELD). CLINICAL OBSERVATIONS ON FUNC- 
. TIONAL NERVOUS DISORDERS. Second American Edition. In 
one 8yvo. vol. of 348 pages. Cloth, $3 25. 


| Sarees (WILLIAM SENHOUSE). A MANUAL OF PHYSIOLOGY. 
A new American, from the eighth London edition. One vol., with 
many illus., 12mo. Cloth, $3 25; leather, $3 75. 


Stat (F.) TECHNOLOGY; OR CHEMISTRY, APPLIED TO THE 
ARTS AND TO MANUFACTURES, with American additions, by 
Prof. Walter R. Johnson. In two 8vo. vols., with 500 ill. Cloth, $6. 


ENNEDY’S MEMOIRS OF THE LIFE OF WILLIAM WIRT. In 
two vols. 12mo. Cloth, $2. y 


te (HENRY C.) SUPERSTITION AND FORCE; ESSAYS ON THE 

WAGER OF LAW, THE WAGER OF BATTLE, THE ORDEAL, 
AND TORTURE. Second edition, revised. In one handsome royal 
12mo. vol., $2 75. 

STUDIES IN CHURCH HISTORY. The Rise of the Temporal 

Power—Benefit of Clergy—Excommunication. In one handsome 

12mo. vol. of 515 pp. Cloth, $2 75. 

AN HISTORICAL SKETCH OF SACERDOTAL CELIBACY 
IN THE CHRISTIAN CHURCH. In one handsome octavo volume 
of 602 pages. Cloth, $3 75. 

Ve ROCHE (R.) YELLOW FEVER. In two 8vo. vols. of nearly 1500 
pages. Cloth, $7. 


PNEUMONIA. In one 8yo. vol. of 500 pages. Cloth, $3. 


7 PSCOLN (D. F.) EBLECTRO-THERAPEUTICS. A Condensed Man- 

ual of Medical Electricity. In one neat royal 12mo. volume, with 
illustrations. Cloth, $150. (Jast tssued.) 

| aeaeertiond (WILLIAM). A SYSTEM OF MIDWIFERY. Includ- 
ing the Diseases of Pregnancy and the. Puerperal State. Second 
American, from the Second English Edition. With additions, by 
J.S. Parry, M.D. Inone very handsome 8vo. vol. of 800 pages and 
200 illustrations. Cloth, $5; leather, $6. (Just issued.) - 


po neRce (J. Z.) AND MOON (ROBERT C.) A HANDY-BOOK 
OF OPHTHALMIC SURGERY. Second edition, revised by Mr. 
Laurence. With numerous illus. In one 8vo. vol. Cloth, $2 75. 
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EHMANN (€.G.) PHYSIOLOGICAL CHEMISTRY. Translated by | 
George F. Day, M.D. With plates, and nearly 200 illustrations. 
In two large 8vo. vols., containing 1200 pages. Cloth, $6. 
—— A MANUAL OF CHEMICAL PHYSIOLOGY. In one very 
handsome 8vo. vol. of 336 pages. Cloth, $2 25. 


TAWs0R (GEORGE). INJURIES OF THE EYE, ORBIT, AND EYE- 
LIDS, with about 100 illustrations. From the last English edition. 
In one handsome 8yo. vol. Cloth, $3 50. 


UDLOW (J. L.) & MANUAL OF EXAMINATIONS UPON ANA- 
TOMY, PHYSIOLOGY, SURGERY, PRACTICE OF MEDICINE, 
OBSTETRICS, MATERIA MEDICA, CHEMISTRY, PHARMACY, 
AND THERAPEUTICS. To which is added a Medical Formulary. 
Third edition. In one royal 12mo. vol. of over 800 pages. Cloth, 
$3 25; leather, $3 75. 


7 Freon (THOMAS). LECTURES ON THE PRINCIPLES AND 
METHODS OF MEDICAL OBSERVATION AND RESEARCH. In 
one 12mo. vol. Cloth, $1. 

UES de (W. F.) A NARRATIVE OF THE UNITED STATES EX- 
PEDITION TO THE DEAD SEA AND RIVER JORDAN. In one 
large octavo vol., with 28 beautiful plates and two maps. Cloth, $3. 

Same Work, condensed edition. One vol. royal 12mo. Cloth, $1. 


1 (HENRY) ON SYPHILIS. In one 8vo. vol. Cloth, $2 25. 


[208% (ROBERT D.) A TREATISE ON FEVER. In one neat 8vo. 
vol. of 362 pages. Cloth, $2 25. 

I hgreseageeree (JOHN). OUTLINES OF PHYSIOLOGY, HUMAN 
AND COMPARATIVE. With Additions by Francis G. Smirn, 
M. D., Professor of the Institutes of Medicine in the University of 
Pennsylvania. In one 8vo. volume of 1026 pages, with 122 illustra- 
tions. Strongly bound in leather, raised bands, $7 50. Cloth, $6 50. 

ee te (JOSEPH). SURGICAL ANATOMY. In one large im- 
perial quarto vol., with 68 splendid plates, beautifully colored; con- 
taining 190 figures, many of them life size. Cloth, $14. 

Ay elas (CHAS, D.). ON THE NATURE, SIGNS, AND TREATMENT 
OF CHILDBED FEVER. In one 8yo. vol. of 365 pages. Cloth, $2. 

es (JAMES). PRINCIPLES OF SURGERY. Fourth American, 
from the third Edinburgh edition. In one large 8vo. vol. of 700 
pages, with 240 illustrations. Cloth, $3 75. 2 

——— THE PRACTICE OF SURGERY. Fourth American, from the 
last Edinburgh edition. In one large 8vo. vol. of 700 pages, with 
364 illustrations. Cloth, $3 75. 

(ONTGOMESY (W. F.) AN EXPOSITION OF THE SIGNS AND 
SYMPTOMS OF PREGNANCY. From the second English edition. 
In one handsome 8vo. vol. of nearly 600 pages. Cloth, $3 75. 
UJLLER (J.) PRINCIPLES OF PHYSICS AND METEOROLOGY. 
In one large 8vo. vol. with 550 wood-cuts, and two colored plates. 
Cloth, $4 50. 
IRABEAU; A LIFE HISTORY. In one 12mo. vol. Cloth, 75 cts. 


6 Ciel iagaperthtas TURKEY AND ITS DESTINY. In 2 ols. royal 

12mo. Cloth, $2. 

oo (MRS.) A HISTORY OF THE PROTESTANT REFORMA- 
TION IN FRANCE. In 2 vols. royal12mo. Cloth, $2. 


ELIGAN (J. MOORE). AN ATLAS OF CUTANEOUS DISEASES. In 
one quarto volume, with beautifully colored plates, &c. Cloth, $5 50. 
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ILL (JOHN) AND SMITH (FRANCIS G.) COMPENDIUM OF 
THE VARIOUS BRANCHES OF MEDICAL SCIENCE. In one 
handsome 12mo. vol. of about 1000 pages, with 374 wood-cuts. 
Cloth, $4; leather, raised bands, $4 75. 

IEBUHR (B. G.) LECTURES ON ANCIENT HISTORY; eom- 
prising the history of the Asiatic Nations, the Egyptians, 
Greeks, Macedonians,. and Carthagenians. Translated by Dr. L. 
Schmitz. In three neat volumes, crown octavo. Cloth, $500. 


DLING (WILLIAM). A COURSE OF PRACTICAL CHEMISTRY 
FOR THE USE OF MEDICAL STUDENTS. In one 12mo. vol. 
of 261 pp., with 75 illustrations. Cloth, $2. 


pear als (W.S) A TREATISE ON THE SCIENCE AND PRAC- 
TICE OF MIDWIFERY. In one handsome octavo vol. of 576 pp., 
with 166 illustrations, and two plates. Cloth, $4; leather, $5. 
(Just issued.) 
AVY (F.W.) A TREATISE ON THE FUNCTION OF DIGESTION, 
ITS DISORDERS AND THEIR TREATMENT. From the second 
London ed. In one 8yo. vol. of 246 pp. Cloth, $2. 


A TREATISE ON FOOD AND DIETETICS, PHYSIOLOGI- 
CALLY AND THERAPEUTICALLY CONSIDERED. In one neat 
octavo volume of about 500 pages. Cloth, $4 75. (Jast zsswed.) 

| Sige spt (EDWARD). A TREATISE ON PHARMACY. With many 
Formule and Prescriptions. Fourth edition. Enlarged and thoroughly 
revised by Thomas 8. Wiegand. In one handsome 8vo. vol. of 977 
pages, with 280 illus. Cloth, $5 50; leather, $6 50. 

Laeger ae (WILLIAM). THE PRINCIPLES AND PRACTICE OF SUR- 
GERY. In one handsome octavo volume of 780 pages, with 316 
illustrations. Cloth, $3 75. 

EREIRA (JONATHAN). MATERIA MEDICA AND THERAPEU- 
TICS. An abridged edition. With numerous additions and refe- 
rences to the United States Pharmacopeia. By Horatio C. Wood, 
M.D. In one large octavo volume, of 1040 pages, with 236 illustra- 
tions. Cloth, $7 00; leather, raised bands, $8 00. 

| pacts MEMOIRS OF AN HUNGARIAN LADY. In one neat 
royal 12mo. vol. Cloth, $1. 


AGET’S HUNGARY AND TRANSYLVANIA. In two royal 12mo. 
vols. Cloth, $2. 
gale (IRA). THE- PRINCIPLES OF CHEMISTRY. An Intro- 
duction to Modern Chemistry, for the Use of Students. In one 12mo. 
vol., cloth. (Jv press.) 
ae (WILLIAM). A PRACTICAL TREATISE ON URINARY 
AND RENAL DISEASES. A second American, from the second 
London edition. With numerous illustrations and a colored plate. 
In one very handsome 8yo. vol. of 616 pages. Cloth, $4 50. 
AMSBOTHAM (FRANCIS H.) THE PRINCIPLES AND PRAC- 
TICE OF OBSTETRIC MEDICINE AND SURGERY. In one im- 
gq perial 8yo. vol. of 650 pages, with 64 plates, besides numerous wood- 
cuts in the text. Strongly bound in leather, $7. 
% IGBY (EDWARD). A SYSTEM OF MIDWIFERY. Second Ameri- 
q can edition. In one handsome 8vo. vol. of 422 pages. Cloth, $2 50, 
_ PANKE’S HISTORY OF THE TURKISH AND SPANISH EMPIRES 
¥ in the 16th and beginning of 17th Century. In one 8vo. volume, 
paper, 25 cts. 


HISTORY OF THE REFORMATION IN GERMANY. PartsTI., 
II., III. In one vol. Cloth, $1. 
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NS warsecae (EDWARD ALBERT) A COURSE OF PRACTICAL HIS- 
TOLOGY: A*Manual of the Microscope for Medical Students. In 
one handsome octavo vol. With numerous illustrations. (Jv press.) 
MITH (EUSTACE). ON THE WASTING DISEASES OF CHILDREN. 
Second American edition, enlarged. In one 8vo. vol. Cloth, $2 50. 


“age tg (F.W.) ON BANDAGING AND OTHER OPERATIONS 

OF MINOR SURGERY. New edition, with an additional chapter 
.on Military Surgery. In one handsome royal 12mo. vol. of nearly 
400 pages, with 184 wood-cuts. Cloth, $1 75. 


MITH (J. LEWIS.) A TREATISE ON THE DISEASES OF IN- 
FANCY AND CHILDHOOD. Third Edition, revised and enlarged. 
In one large Svo. volume of 724 pages, with illustrations. Cloth, 
$5; leather, $6. (Just isswed.) 

HARPEY (WILLIAM) AND QUAIN (JONES AND RICHARD). 
HUMAN ANATOMY. With notes and additions by Jos. Leidy, 
M.D., Prof. of Anatomy in the University of Pennsylvania. In two 
large 8vo. vols. of about 1300 pages, with 5] 1illustrations. Cloth, $6. 


waned (FREDERIC CC.) OPERATIVE SURGERY. In-one 8vo. vol. 
of over 650 pages, with about 100 wood-cuts. Cloth, $3 25. 


LADE (D.D.) DIPHTHERIA; ITS NATURE AND TREATMENT. 
Second edition. In one neat royal 12mo. vol. Cloth, $1 25. 


Serre (HENRY H.) AND HORNER (WILLIAME.) ANATOMICAL 
ATLAS. Illustrative ofthe structure ofthe Human Body. In one large 
imperial 8vo. yol., with about 650 beautiful figures. Cloth, $4 50. 


MITH (EDWARD). CONSUMPTION; ITS EARLY AND REMBE- 
DIABLE STAGES. In one 8vo. vol. of 254 pp. Cloth, $2 25. 


} 

TILLE (ALFRED). THERAPEUTICS AND MATERIA MEDICA. 
Fourth edition, revised and enlarged. In two large and handsome 
volumes 8vo. Cloth, $10; leather, $12. (Just issued.) 

' QCHMITZ AND ZUMPT’S CLASSICAL SERIES. In royal 18mo. 
CORNELII NEPOTIS LIBER DE EXCELLENTIBUS DUCIBUS 
EXTERARUM GENTIUM, CUM VITIS CATONIS ET ATTICI. 
With notes, &. Price in cloth, 60 cents; half bound, 70 ets. 


0. I. CHSARIS COMMENTARII DE BELLO GALLICO. With notes, 
map, and other illustrations. Cloth, 60 cents; half bound, 70 cents. 

Cc. C. SALLUSTII DE BELLO CATILINARIO ET JUGURTHINO. 
With notes, map,&c. Price incloth, 60 cents; half bound, 70 cents. 

Q. CURTII RUFII DE GESTIS ALEXANDRI MAGNI LIBRI VIII. 
With notes, map, &e. Price in cloth, 80 cents; half bound, 90 cents. _ 

P. VIRGILII MARONIS CARMINA OMNIA. Price in cloth, 85 
cents; half bound, $1. ¥ 

M. T. CICERONIS ORATIONES SELECT XII. With notes, &e. 
Price in cloth, 70 cents; half bound, 80 cents. 

ECLOGH EX Q. HORATIIT FLACCI POEMATIBUS. With notes, 
&e. Price in cloth, 70 cents; half bound, 80 cents. 

ADVANCED LATIN EXERCISES, WITH SELECTIONS FOR 
READING. Revised. Cloth, price 60 cents ; half bound, 70 cents. | 


WAYNE (JOSEPH GRIFFITHS). OBSTETRIC APHORISMS. A 
new American, from the fifth revised English edition. With addi- 
tions by E. R. Hutchins, M.D. In one small 12mo. vol. of 177 pp., 

r with illustrations. Cloth, $1 25. ; 
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QTURGES (OCTAVIUS). AN INTRODUCTION TO THE STUDY 
OF CLINICAL MEDICINE. In one 12mo. vol. Cloth, $1 25. 


pei (FREDERICE) AND MEDLOCK (HENRY). WONDERS 

OF NATURE, Anelementary introduction to the Sciences of Physics, 

Astronomy, Chemistry, Mineralogy, Geology, Botany, Zoology, 

and Physiology. Translated from the German by H. Medlock. In 
one neat 8vo. vol., with 679 illustrations. Cloth, $3. 


STOKES (W) LECTURES ON FEVER. Inone 8vo. vol. Cloth, $2. 


MALL BOOKS ON GREAT SUBJECTS. Twelve works; each one 10 
cents, sewed, forming a neat and cheap series ; or done up in 3 vols., 
cloth, $1 50. 

TRICKLAND (AGNES). LIVES OF THE QUEENS OF HENRY 
THE VIIT. AND OF HIS MOTHER. In one crown octavo vol., 
extra cloth, $1; black cloth, 90 cents. 


——MEMOIRS OF ELIZABETH, SECOND QUEEN REGNANT OF 
ENGLAND ANDIRELAND. Inonecrown octavo vol., extra cloth, 
$140; black cloth, $1 30. 

iggy (THOMAS HAWKES). A MANUAL OF CLINICAL MEDI- 
CINE AND PHYSICAL DIAGNOSIS. Third American from the 
second revised English edition. Edited by Tilbury Fox, M.D. In 
one handsome 12mo. volume of 366 pp. Cloth, $1 50. 

ON THE SIGNS AND DISEASES OF PREGNANCY. From 
the second English edition. With four colored plates and numerous 
illustrations on wood. In one vol. 8vo. of about 500 pages. Cloth, 
$4 25. 

(TTUKE (DANIEL HACK). INFLUENCE OF THE MIND UPON THE 
BODY. In one handsome 8vo. vol. of 416 pp. Cloth, $3 25. (Just 
tsswed.) 


AAYLOR (ALFRED S.) MEDICAL JURISPRUDENCE. Seventh 
American edition. Edited by John J. Reese, MD. In one large 
8vo. volume of 879 pages. Cloth, $5; leather, $6. (Jest issued.) 

— PRINCIPLES AND PRACTICE OF MEDICAL JURISPRU- 

DENCE. From the Second English Edition. In two large 8vo. 

vols. Cloth, $10; leather, $12. (.Jzst tssawed.) 


ON POISONS IN RELATION TO MEDICINE AND MEDICAL 
JURISPRUDENCE. Third American from the Third London Edi- 
tion. -1 vol. 8vo. of 788 pages, with 104 illustrations. Cloth, $5 50 ;. 
leather, $6 50. (Jzst ¢sswed.) 

ete (I. GAILLARD). A PRACTICAL TREATISE ON THE 
DISEASES OF FEMALES. Fourth edition, thoroughly revised. 
In one large and handsome octavo volume of 801 pages, with 191 
illustrations. Cloth, $5 00; leather, $6 00. (Jest issued.) 

ODD (ROBERT BENTLEY). CLINICAL LECTURES ON CERTAIN 
ACUTE DISEASES. In one vol. 8vo. of 320 pp., cloth, $2 50. 
oe (SIR HENRY). CLINICAL LECTURES ON DISEASES 
OF THE URINARY ORGANS. Second and revised edition. In 

one 8vo. volume, with illustrations. Cloth, $225. (Jzst isswed.) 


—— THE PATHOLOGY AND TREATMENT OF STRICTURE OF 


. 
b. 


THE URETHRA AND URINARY FISTULA. From the third 
English edition. In one 8vo. vol. of 359 pp., with illus. Cloth, $3 50. 
THE DISEASES OF THE PROSTATE, THEIR PATHOLOGY 
AND TREATMENT. Fourth edition, revised. In one very hand- 
some 8vo. vol. of 355 pp., with 13 plates. Cloth, $3 75. 
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ALSHE (W. H.) PRACTICAL TREATISE ON THE DISEASES 
OF THE HEART AND GREAT VESSELS. Third American from 
the third revised London edition. In one 8vo. vol. of 420 pages. 
Cloth, $3. 


Wee, (THOMAS). LECTURES ON THE PRINCIPLES AND 
PRACTICE OF PHYSIC. A new American from the fifth and en- 
larged English edition, with additions by H. Hartshorne, M.D. In 
two large and handsome octavo volumes. Cloth, $9; leather, $11. 


OHLER’S OUTLINES OF ORGANIC CHEMISTRY. Translated 
from the 8th German edition, by Ira Remsen, M.D. In one neat 
12mo. vol. Cloth, $3 00. (Lately issued.) 

yyris (J. SOELBERG). A TREATISE ON THE DISEASES OF 
THE EYE. Second American, from the Third English edition, with 
additions by I. Minis Hays, M.D. In one large and handsome octavo 
vol., with 6 colored plates and many wood-cuts, also selections from 
the test-types of Jaeger and Snellen. Cloth, $5 00; leather, $6 00. 
HAT TO OBSERVE AT THE BEDSIDE AND AFTER DEATH 
IN MEDICAL CASES. In one royal 12mo. vol. Cloth, $1. 

ER (CHARLES). LECTURES ON THE DISEASES PECULIAR 
TO WOMEN. Third American from the Third English edition. In 
one octavo volume of 550 pages. Cloth, $3 75; leather, $4 75. 

LECTURES ON THE DISEASES OF INFANCY AND CHILD- 

HOOD. Fifth American from the sixth revised English edition. In 

one large &vo. vol. of 670 closely printed pages. Cloth, $4 50; lea- 

ther, $5 50. (Just tssued.) 

ON SOME DISORDERS OF THE NERVOUS SYSTEM IN 

CHILDHOOD. From the London Edition. In one small 12mo. 

volume. Cloth, $1. 

AN ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE 
OF ULCERATION OF THE OS UTERI. In one vol. 8vo. Cloth, 
$1 25. 

Gee gs (CHARLES J. B. and C.T.) PULMONARY CONSUMP- 
TION: ITS NATURE, VARIETIES, AND TREATMENT. In 
one neat octavo volume. Cloth, $2 50. 

ay heo8 (ERASMUS). A SYSTEM OF HUMAN: ANATOMY. A 
new and revised American from the last English edition. Illustrated 
with 397 engravings on wood. In one handsome 8vo. vol. of over 
600 pages. Cloth, $4; leather, $5. 

— ON DISEASES OF THE SKIN. The seventh American from 
the last English edition. In one large 8vo. vol. of over 800 pages 
Cloth, $6. 

‘Also, A SERIES OF PLATES, illustrating ‘‘ Wilson on Diseases of the 
Skin,’’ consisting of 20 plates, thirteen of which are beautifully 
colored, representing about one hundred varieties of Disease. $5 50. 

Also, the TEXT AND PLATES, bound in one volume. Cloth, $10. 


THE STUDENT’S BOOK OF CUTANEOUS MEDICINE. In 
one handsome royal 12mo. vol. Cloth, $3 50. 


INSLOW (FORBES). ON “OBSCURE DISEASES OF THE BRAIN | 


AND DISORDERS OF THE MIND. In one handsome 8vo. vol. 
of nearly 600 pages. Cloth, $4 25. 


INCKEL ON PATHOLOGY AND TREATMENT OF CHILDBED. 


With Additions by the Author. Translated by Chadwick. In one— 


handsome octavo volume of 484 pages. Cloth, $4. (Just isswed.) 
EISSL ON VENEREAL DISEASES. Translated by Sturgis. 
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